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A fundamental concern of the National Cooperative Highway Researct 
Program has been to stretch the research dollar to the limit of its pur- 
chasing power in meeting the sponsor’s expectation that something use 
ful will come from the resource allocation. In the face of the ‘dollar 
dilemma’ that prevails today, this concern for capitalizing fully on the 
investment is greater than ever. 

In-depth surveillance of ongoing research is one of the most signifi- 
cant of the several elements influencing the probability that the resear 
will succeed in providing solutions to problems. Surveillance is intend 
to ensure that the research agency meets not only its technical obliga- 
tions but its administrative obligations as well. Although the latter re- 
sponsibility is part of an agency’s contractual commitment, experience 
has shown that it may be neglected because focus on technical objec- 
tives preempts all other considerations. This, of course, is not accept- 
able in view of the manner in which a contract research program such; 
the NCHRP must operate. 

The NCHRP, now in its twelfth year of operation under a 3-way 
agreement among the American Association of State Highway and 
Transportation Officials, the Federal Highway Administration, and th 
National Academy of Sciences, is not a grant program. It is a contract 
program of applied research to solve operational problems. Through 
this program the Transportation Research Board is the central source 
of administrative control for AASHTO’s national program of coopere- 
tive research. Many in the highway community think that the entire 
operation of the NCHRP lies within the Transportation Research Boai 
This is not so, for many NCHRP activities are carried out by others be 
fore and after TRB becomes involved. Primary responsibility for acce 


ing the programs referred from AASHTO and developing them into con- 
tract research projects lies with the National Academy of Sciences and 
has, in turn, been delegated to the TRB. Because the Academy's au- 
thority in this function stems from contracts signed each year with 
AASHTO’s member state highway and transportation departments, the 
Academy is placed in the role of a prime contractor, Agencies contract- 
ing with the Academy for NCHRP research then become subcontractors. 

A contract is an agreement to accomplish certain things, and its ac- 
ceptance automatically imposes responsibility on the contractor. Be- 
cause TRB has the monitoring responsibility but does not sponsor the 
research, it, in turn, is monitored by AASHTO. Responsibility, which 
we view as being synonymous with accountability, then is the keystone— 
the conscience, if you will—of NCHRP’s operational philosophy. Ac- 
cordingly, everything that we do, including the requirements that we 
impose on ourselves and on the contractors (the research agencies), is 
geared to meeting our responsibility. Although we insist that all require- 
ments be met, we make every attempt to be fair and objective. We ex- 
pect our surveillance to contribute to a high probability of success, but 
we recognize that in carrying it out we must be practical and realistic. 
Surveillance of the research must be penetrating enough to be effective, 
yet not so complex or burdensome as to distract the researchers from 
their primary efforts or to add unreasonably to the agency's cost of 
doing business. Consequently, our requirements have been designed not 
only to enable us to meet our responsibilities but also to assist the re- 
search agency in managing the project. 

Understandably, cost and time constraints are considered by the 
scientific community to be unnatural; only performance is viewed as the 
primary consideration. But all of these factors are important in a pro- 
gram like the NCHRP; therefore, the individual preferences of those 
wishing to engage in NCHRP research simply must be restricted to some 
extent. This does not mean that creativity is thwarted in any way, 
rather mutual understanding and cooperation are employed to meet the 
sponsors’ expectation that their resources will acquire practical research 
results. Toward this objective, surveillance is essential to guide the cre- 
ative efforts of the scientists and ensure that the research stays on track. 

Mutual understanding and cooperation between the NCHRP and the 
research agency can be achieved only if there is effective communication. 
Consequently, establishing the base for dialogue is the first important 
surveillance step, which is taken prior to contracting and Is generally re- 
ceived enthusiastically by the agencies. Suggested modifications to the 
proposed research plan are presented by the NCHRP staff to the agency, 
and a clear meeting of the minds is established regarding what is specifi- 
cally expected technically and administratively from the research, the 
personnel carrying it out, and the agency's contract administrators. 

Because project funding is fixed by the sponsors, the need for budget 
control is another matter that receives considerable emphasis in the 
initial dialogue. We recognize that there is nothing sacrosanct about the 
project budget, other than the upper bound, and that deviations from 
original calculations are to be expected. Nevertheless, it is made clear to 
the researchers and contract administrators that budget control is part of 
the contract commitment. Budget control is effective only if it gives 
early warning of deviations so that timely corrective measures can be 


taken. 
A first requirement of the research agency immediately after con- 


tracting is the development of a working plan, which is a comprehen- 
sively detailed amplification of the approved research plan, including a 
specific schedule of events for the major tasks. This document is used 
by the staff in the day-to-day surveillance of the project's progress. 
Should review of this document by staff and the project advisory group 
indicate necessary changes, these can be accommodated readily by con- 
tract amendment without hindering prosecution of the work. 

The research surveillance is carried out by a staff of well-qualified 
engineers assigned by TRB to the NCHRP. Besides reviewing various 
agency progress reports and maintaining telephone contacts, they visit 
their assigned projects at least once every 6 months for in-depth reviews 
of all administrative and technical matters. They determine whether re- 
search is proceeding according to the approved plan, help the research- 
ers maintain a perspective of the relations between research objectives 
and the needs of the practicing engineer, and see that all project develop- 
ments center around these needs. The NCHRP staff members then pre- 
pare their own progress reports, which are sent to the sponsors to keep 
them informed of ongoing work. At the same time, the staff maintains 
liaison with an advisory group of experts that is constituted for each 
project to provide technical guidance and counsel. Finally, the staff and 
the advisory group review the completed research to determine the 
degree of technical compliance with the contract. 

Research agencies are required to report their final research results in 
a format and language that are easily understood by the highway admin- 
istrator and engineer and that specifically call attention to the practical 
application of the findings. Guidelines have been developed to assist re- 
searchers in preparing reports that have maximum utility to the spon- 
sors. Because the NCHRP report format is quite different from others, 
the guidelines are discussed during the first visit by the staff, and re 
peated references to the format are made in subsequent surveillance 
contacts. 

To summarize, the NCHRP surveillance requirements and procedures 
have been designed from a practical and realistic viewpoint to protect 
the sponsor's investment and to increase the probability that the re 
search will be successful. The requirements are minimal, but they are 
sufficient to enable both parties to the contract to fulfill their respective 
responsibilities. The NCHRP sponsors, who are always cautious about 
their investments, but understandably more so because of the dollar 
crisis, can be assured that we will continue to seek all possible means of 
increasing the effectiveness of research surveillance so that their invest- 
ments through the Program will yield maximum return. 


‘Million Facility 
0’S TRANSPORTATION RESEARCH 
TER OPENS 


$30 million Transportation Research Center of Ohio 

officially opened July 10, 1974, as 3000 onlookers 

hed Ohio Governor John J. Gilligan cut the ribbon 

racing champion Mark Donohue inaugurate the test 

< at speeds close to 200 mph. 

overnor Gilligan, referring to the lease income of the 
ties and the ultimate benefit to the public in safer 

sportation and in economic growth for Ohio, said, 

> considerable investment by Ohioans in the center 

de paid back many times over.’” Ohio voters ap- 

ed funds for construction of the center in 1968. 

emonstrations of the major facilities were spear- 

ed by a high-speed run on the 7'-mile test track by 

er Indianapolis 500 winner Mark Donohue. Dono- 
who is now president of Penske Racing, Inc., called 

enter ‘‘an engineer’s dream. In my opinion it's got 

/ type of testing mode that could possibly be 

med up. | think it’s going to be a very exciting thing 

Nill become very successful.”’ 

ther drivers making demonstration runs on the track 
ded Zora Arkus-Dontov, the brains behind the 

rolet Corvette. 

ocated at East Liberty, Ohio, approximately 40 

; from Columbus, the TRC provides facilities for re- 

h and development of automotive vehicles and other 

es related to transportation. 

[though it was first conceived as a facility of Ohio 

» University, which conducts a substantial amount of 
rch and development on its own initiative, the cen- 

as evolved instead as an independent agency that 

s its goal the provision of extensive facilities to any 

ns, companies, and governmental agencies actively 

ved with research and development of motor vehi- 
Results of the research or tests are the property of 

ser, whose privacy and proprietary rights are strictly 

cted at all times. 


feature 
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The 4 major facilities at the Transportation Research 
Center are now in use. A number of supporting facilities 
are complete, and additional ones are either under con- 
struction or in the planning stage. 


Crash Simulator 


The largest crash simulator (impact sled) currently avail- 
able in the western hemisphere to researchers is housed 
in a 25,000-ft? building at the center. 

The TRC crash simulator is a Bendix Hyge unit fea- 
turing a 10,000-lb payload capacity sled, which is ac- 
celerated pneumatically by a 24-in. diameter piston with 
a stroke as great as 6 ft. 

The maximum TRC sled payload of 10,000 Ib can be 
accelerated at 44 g, simulating an impact of 71 mph. By 
comparison, the maximum payload capacity of 12-in. 
Hyge units is 5000 Ib. At this payload, 12-in. sleds can 
be subjected to a maximum acceleration of only 24 g or 
a simulated 46-mph impact. 

Research experiments and tests being conducted on 
the crash simulator are currently pointed toward the re- 
duction of injuries or deaths or both in the event of 
motor vehicle or pedestrian accidents. 

The equipment used to gather data from tests on the 
simulator provides more than 65 channels to collect data 
generated during tests. A complete data reduction sys- 
tem is also in operation for customers wishing this service. 

Motion pictures taken as fast as 11,000 frames per 
second may also be used to record the wide variety of 
testing conducted on the sled. Photographic lighting 
provides 12,000 ft-c of illumination in the test area. 
Color motion pictures of the tests, at 1000 frames per 
second, are available to the customer within an hour, if 
desired, permitting a short turnaround time and adjust- 
ment of the test conditions before subsequent tests. 


1 Television cameramen try to keep 
their footing on the steeply banked — 
high-speed test track as they intervie 
Roger Dreyer, chairman of the Trans 
portation Research Board of Ohio, 
the agency that operates TRC. At 
the top of the curve the track is 
banked more than 32 deg. 


2 Governor Gilligan talks to the 
3000 people who attended the open- 
ing. Seated at far left is J. Phillip 
Richley, director of the Ohio Depart- 
ment of Transportation and a member 
of the Executive Committee of TRB. 


3 Salt Walther, the racing driver wh 
was critically burned in an Indianap- 
olis 500 crash in 1973, was present a 
TRC to narrate Mark Donohue’s dri 
ing activities. Walther resumed his 

racing career at Indianapolis this year, 


4 Mark Donohue, a former Indianap- 
olis 500 race winner, now retired ' 
from competition driving and presi- 
dent of Penske Racing, Inc., chats 
with Ohio Governor John J. Gilligan 
before officially opening the center's 
7%e-mile high-speed test track by 
driving a lap at nearly 190 mph. 


sowered by high pressure air, the TRC simulator can 
le complete cars, parts of cars, truck cabs, and por- 
BS Of buses in simulated crashes. The facilities are 
large enough to permit similar testing of compo- 
1-s, cockpits, and portions of aircraft passenger com- 
ments. 
“he impact device is not just limited to safety devices 
ferned with the occupant; other vehicle components 
be tested for shock, vibration, stability, and sound- 
1 of design. 
1 ypical development and test applications include 
poccupant-restraint studies of items such as seat belts, 
ulder harnesses, inflatable occupant restraints, and 
i restraints and (b) interior impact-protection-system 
jes of items such as padded instrument panels, fran- 
= controls, energy-absorbing steering columns, and 
ty glass. 


ficle Dynamics Area 


vehicle dynamics area (VDA) is a 1200- by 1800-ft 
valt pad having loops with slightly different configu- 
ns at the north and south ends. The north loop is 
gned to allow entry and exit from the test surface at 
eds of 45 to 70 mph. The south loop is designed for 
sds of 60 to 90 mph. The lower speeds cited are at 0 
-al g; the higher speeds are at 0.5 lateral g. 
“he test surface covers 50 acres and has a 1 percent 
knward grade from north to south. There is no cross 
pe. 
‘omposition of the pad and turnaround loops is bitu- 
Sus concrete. The pad has provisions for wet and dry 
ng. Nominal skid numbers are 60 to 70 on dry pave- 
t and 20 to 30 on wet pavement. 
oad capacity of the pad and turnaround loops is 
100 Ib maximum single-axle weight and 48,000 Ib 
‘imum tandem-axle weight. 


5 Simulated impacts at speeds as high 
as 71 mph can be achieved on the 
Bendix Hyge crash sled, described by 
TRC as the /argest crash simulator 
currently available to researchers in 
the western hemisphere. 

6 A technician makes adjustments 
to anthropomorphic dummies used 
in crash testing at the Transportation 
Research Center of Ohio, which was 
officially opened July 10. 


The north loop has a 630-ft radius and is 29 ft wide 
with a 5.4-deg bank. The south loop has a 764-ft radius 
and is 29 ft wide with an 8.1-deg bank. 

Because of the large size of the VDA, many stylized 
maneuvers can be safely performed on it. These range 
from normal operating conditions to the limits of vehicle 
controllability. Maneuvers using combinations of speed 
and longitudinal and lateral acceleration, such as J-turns, 
serpentine or slalom courses, and circular courses, are 
used in studying vehicular reaction and the combination of 
vehicle driver reaction. 

The large size of the VDA facilitates safe performance 
by large trucks of large path-deviation maneuvers at high 
speeds such as tests of the effectiveness of antijackknifing 
devices. It also permits tests of cars, trucks, and buses 


with various degrees of brake, steering, and suspension 
system degradation. 

In addition to vehicle handling and stability, the VD 
is ideally suited for controlled sound testing under man 
procedures of the Society of Automotive Engineers. 


= he. 


Skid Pad 


The skid pad is basically a tire and brake test facility, bu 
it has many other uses. The 84-ft-wide pad with test suf 
faces as long as 2500 ft provides four 21-ft-wide lanes _ 
with a 0.5 percent downgrade from north to south and- 


no cross slope. There are provisions for wet and dry 
testing. 


jal photograph of the Trans- 
ion Research Center shows the 
2 dynamics area in the center, 
'd pad, and a section of the 
eed test track in the fore- 


k Donohue runs high on the 
as he propels his race car 

h the curve on the high-speed 
ack at an average speed of 190 


3 Demonstrating the effectiveness 
of new brake systems in stopping the 
truck under dry and wet pavement 
conditions, this 72,000-/b vehicle 
goes through its paces on the 9000- 
ft-long skid pad at TRC. 

4 Slalom tests through the cones on 
the vehicle dynamics area demon- 
strate the safety aspects of the as- 
phalt pad, which measures 1200 by 
7800 ft. 
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Test surfaces overlaid on concrete base, wet and dry 
skid numbers, and test length are as follows: 


Dry Skid Wet Skid Distance 
Concrete Number Number (ft) 
Rough 90 to 100 75 to 85 1000 
Interstate 70 to 80 55 to 65 2500 


Smooth 55 to 65 25 to 35 2500 


Load capacity of the skid pad is 36,000 Ib maximum 
single-axle weight and 48,000 Ib maximum tandem-axle 
weight. The same capacities hold true for the turnaround 
loops, acceleration straightaways, and transition and 
turnarounds at each end of the pad. All are paved with 
portland cement concrete. 

Loop speeds are designed for 45 mph with O side 
force and 60 mph with 0.5-g lateral acceleration. 

Higher test speeds may be accommodated, depending 
on the acceleration and maneuverability characteristics 
of the test vehicle and its probable stopping distance. 

Both turnaround loops have a 309-ft radius and are 
16 ft wide with a 0.25-ft/ft superelevation. The accel- 
eration lanes at each end are 3280 ft in length. 

Principal use of the skid pad is for the evaluation of 
the performance of the tires and brake system for dif- 
ferent simulated surface conditions as characterized by 
skid number. The effectiveness of tires or brake system 
components, such as brake antilock and load proportion- 
ing devices, is generally measured in terms of straight- 
line stopping distance. Typical of the procedures that 
may be used are those of SAE J345a. The skid pad can 
also be used to measure stopping distance in compliance 
with federal motor vehicle safety standards. 


High-Speed Test Track 


The 7%-mile oval test track encloses a 1600-acre area, 
1 mile wide and 3% miles long. 

The track has a downward grade, from north to south, 
of 0.228 percent and a cross slope on the straightaways 
of *he in./ft. The 1.88-mile long straightaways flow into 
transition areas 2300 ft long and then into 5275-ft-long 
curves that have a constant radius of 2400 ft. The pave- 
ment, designed to provide 3 lanes, is 36 ft wide in the 
straightaways and 42 ft wide in the curves. In addition, 
there are paved berms 12 ft wide on each side of the 
straightaways and inside the turns. 

In the curves, as a vehicle moves toward the outside 
of the track, it encounters a progressively steeper bank. 
At the far outside of the track, the surface is banked at 
more than 32 deg. The inside or slow lane has an aver- 
age 8.5-deg bank, which allows speeds of 80 mph through 
the turn with no side force. The middle or intermediate 
lane has an average bank of 15.3 deg, allowing speeds of 
110 mph with no side force. The outside or high-speed 
lane has an average bank of 24.3 deg, permitting speeds 
of 140 mph with no side force. 

The track is paved with portland cement concrete and 
has a maximum single-axle load of 36,000 Ib and a maxi- 


mum tandem-axle load of 48,000 Ib. Special arrange- 
ments may be made for testing heavier vehicles. 

The combination of long straightaways, concrete su 
faces, and insignificant grade make the test track ideall 
suited for vehicle and tire performance testing, both f 
regulatory purposes and for product development. 


Weigh Scale 


The weigh scale has a special split platform feature to 
allow the measurement of single-wheel weights. The 
totalizer provides total vehicle weight as well as indi- 
vidual axle weight. The capacity is 30 tons. 


Brake Slope 


The brake slope features 2 steep slopes that allow testir 
of the holding power of truck and automobile braking 
systems. One side of the brake slope has a 20 percent 
grade, and the other side has a 30 percent grade in com: 
pliance with requirements of FMVSS 121 and 105 re- 
spectively. 


Brake Soak Tank 


The brake soak tank, under construction, will contain 
water so that automobiles or trucks may be driven in th 
water to soak the brake systems preparatory to testing - 
with wet brakes. Water depth is adjustable to 2 ft. , 


OMATIC VEHICLE 
NTIFICATION 


ert S. Foote 


at strides have been made in the past 10 years in ap- 

| g electronic technology to improve traffic move- 

s. And the shift from electromechanical to elec- 

ic systems of vehicle detection and traffic control is 

asing. One of the most important factors in this 

. is the development of vehicle detectors that are 

1 more reliable and more accurate than the previous 

matic tubes and axle treadles, 

he next major step in the development of vehicle 

tors seems ready for application: the ability to 

ify electronically not only that a vehicle passed but 

jisely which vehicle passed. This development will 

a new range of applications for traffic control sys- 

5 and provide traffic engineers, planners, administra- 
and researchers with information that would have 

1 inconceivable more than 10 years ago. Several 

ew automatic vehicle identification (AV1) tech- 
gy. 


AVI Concept 


unction, AVI is similar to an electronic license plate. 
fers the ability to identify uniquely and automat- 

a vehicle as it moves at normal highway speed 

the road; no action is required on the part of the 
rist. AVI involves adding to the underframe of the 
le a sealed box the size of a small book or placing 
d the windshield a small sealed box the size of a 
drette package or placing on the window a reflective 
fer. Any of these devices is called a transponder. 
ded in the transponder may be the identity of the 
le to which it is affixed. AV also requires a unit 

r in the roadside. This unit, called an interrogator, 
supply the energy to power the transponder, and 
seives the weak signal emitted or reflected by the 
sponder. The signal can then be printed locally or 
ved to a computer for further processing. 

he identification technology involved is part of that 
developed and applied by the railroad industry, 
rmarkets, the Postal Service, the military, the mari- 
industry in identifying containers, and those who 
te bus and truck fleets. The technology is all aimed 
aabling the unique identification of whatever the 
3ponder is affixed to as it either moves along or is at 
| The technology has so many applications that it 
ontinue to be perfected even if highway applica- 

; should lag for several years. The main challenge by 


rt Foote is manager of the Research Division, Tunnels and 
s Department, Port Authority of New York and New 

. The article is based on a paper presented at the 53rd 
Annual Meeting. 


engineers and others concerned with improving highway 
transportation systems is not so much to develop the 


AV | technology as to apply it in such a way that poten- 
tial benefits will be realized to the fullest. 


Classification of AVI Technology 


Two broad classification categories are automatic vehicle 
monitoring (AVM) and automatic vehicle identification 
(AV1). In AVM, the devices carried on board the vehicle 
require high-powered 2-way radio systems, which also 
must be on board the vehicle, to transmit identification 
toa central point. Equipment by the roadside, however, 
can be relatively simple. In contrast, inan AVI system 
the equipment on board the vehicle is relatively simple, 
but the roadside equipment is relatively complex. 

Locating vehicles by automatic vehicle monitoring 
has taken 2 major forms. 

1. The location function has been carried out by 
trilateration: The radio signal emitted from the vehicle 
is sensed by 3 or more fixed antennas, and the vehicle is 
located by standard trigonometric techniques using range 
bearings. A difficulty that has been encountered with 
this approach in built-up urban areas is that the radio 
signals can be reflected from high buildings, causing a 
multipath transmission and rendering the vehicle |oca- 
tion ambiguous. 

2. An alternative system uses a signpost technique. In 
this system, a low-cost, low-power transmitter along the 
roadside constantly broadcasts its particular number. As 
the vehicle to be located passes the roadside transmitter, 
it receives this transmission and stores the signpost num- 
ber. When the central computer is programmed to locate 
various vehicles, a radio transmission to each vehicle in 
turn triggers the device on board the vehicle to retrans- 
mit the number of the signpost stored in it. This advises 
the central computer of the signpost that the vehicle 
passed most recently. 

In contrast, automatic vehicle identification systems 
do not require high-power 2-way radio equipment, and 
the equipment carried on board the vehicle can be pas- 
sive and relatively inexpensive. Roadside equipment is 
more expensive. Three major types of automatic vehicle 
identification have been developed during the past 10 
years, distinguished according to the frequency spectrum 
in which information is transferred between the trans- 
ponder and the interrogator. These 3 systems are (a) the 
optical system, which uses a sticker on the side of the ve- 
hicle; (b) the low-power (microvolts) radio frequency 
system, in which information is transmitted from the 
transponder just a few feet to a loop of wire in the road- 
way; and (c) the microwave system, which transmits in- 
formation from the transponder in the microwave range. 


11 


12 


in addition to the method by which information is 
transmitted from the transponder to the interrogator, a 
further subdivision of AVI systems can be developed 
based on the method of powering the transponder. 
Power can be derived from the roadside, from the vehi- 
cle, or from the transponder itself with a self-contained 
battery. 


Application Properties 


Choice among these systems will depend on the applica- 
tion. AVM seems best suited where there are relatively 
few vehicles to be located but many possible locations 
to be identified. AV! appears preferable where there are 
a large number of vehicles and relatively few locations. 

One problem with the optical system for general high- 
way application is that a line of sight between the inter- 
rogator and the transponder is essential. In some appli- 
cations, such as along a multilane highway, this is diffi- 
cult if not impossible to obtain. Also in some applica- 
tions high accuracy (98 percent or better) is essential; the 
ability of the optical system to perform at this level in 
typical highway applications has not been demonstrated. 
Furthermore, there may be aesthetic problems asso- 
ciated with the sticker in some applications, especially 
where the required information capacity is high. 

Field tests have confirmed that the low-power radio 
frequency system functions at nearly 100 percent ac- 
curacy. All elements of the system are electronic and 
offer long life with low maintenance. But unlike the 
optical system that is already in use on the railroads, the 
radio frequency system has yet to be introduced on a 
broad scale. 

The third system, microwave, may offer the potential 
of lower costs during the long run, but as yet this equip- 
ment has not reached the same level of development as 
the radio frequency systems. Field tests are still needed. 

Based on these considerations, the system that now 
appears most ready for major application in highway 
traffic where accurate identification of individual vehi- 
cles is important is the induction-powered radio fre- 
quency AVI system. The self-powered radio frequency 
system has also demonstrated excellent performance. 
This technology is able to operate accurately on multi- 
lane high-speed facilities and avoids the aesthetic and ac- 
curacy problems of the optical system. 

As part of the federally supported Urban Corridor 
Demonstration Program, the Port Authority of New York 
and New Jersey evaluated AV! performance and poten- 
tial to improve bus operations. Starting in 1972, the 
authority invited all potential manufacturers of AV| sys- 
tems to demonstrate at their expense the performance of 
their equipment in a field test program that has run for 
more than a year. Their equipment had to identify, 
uniquely and automatically, each of as many as 4000 
buses moving along the road at normal highway speeds. 

The 4 participants were General Electric, WABCO, 
North American Philips, and Glenayre. Each provided 
40 sealed transponders to be bolted to the underframe 


of the buses. The transponders were installed by Tran 
port of New Jersey on buses traveling the 107 route fr 
Maplewood, New Jersey, to Manhattan. Each bus had 
several transponders, representing the various manufac- 
turers. These transponders are prototype designs, usin 
transistors and other individual electronic components 
mounted on circuit cards. The transponders also pro- 
vide internal antennas to receive energy from the loop i 
the roadway and to transmit their coded information 
back to the loop. In full production, the transponders 
would probably use large-scale integrated circuitry and 
be more compact. 

Although suppliers of optical and microwave system 
were also invited to participate in the test, only manu- — 
facturers of the radio frequency systems did so. 

The test had 2 major phases: operational and ac- 
curacy. In the operational test, commencing in the sum 
mer of ]972, the Lincoln Tunnel interchange on the 
New Jersey Turnpike, at the start of the exclusive bus 
lane, was the western boundary of the test area. Inter- 
rogators for WABCO and North American Philips were 
installed there and connected to a computer at the 
Lincoln Tunnel Administration Building some 2%2 mile 
away. Experience showed AV 1 performed well as vehi- 
cles moved at very slow speeds over the loops and that 
AV | data could be relayed over leased telephone lines t 
a remote computer. 

The operational test was to determine the travel tim 
of individual buses between the turnpike and the Port 
Authority Bus Terminal. Two GE interrogators were i 
stalled in February 1972 on the ramps leading to and 
from the bus terminal. This information was also relayé 
over leased telephone lines to the computer center at t 
Lincoln Tunnel Administration Building some 2 miles t 
the west. The total area covered in the operational test 
was thus some 4! miles; the computer was approxi- 
mately in the center. 

As data from the interrogators flowed into the com- 
puter, calculations were made to determine the travel 
time of each bus through the area. With all AV l-equipp: 
buses traveling only between the terminal and the AVI- 
equipped lanes of the turnpike and with perfect perfor 
mance of the AV! equipment, a travel time could bec 
culated for each bus. A bus detected at one interrogat 
but not at the next one after a reasonable time would ji 
dicate a failure in the AVI system. In practice, howev 
this did not work. Although there were enough com- 
plete trips to prove beyond question that AV! was fun 
tioning operationally, occasionally buses would not 
make the assumed trip or would use a different lane a¢ 
the turnpike other than where the AVI interrogators 
were located. 

Therefore, the second phase of the test was under- 
taken to establish the accuracy of AV! performance. 
WABCO and North American Philips interrogators wer 
moved to the bus terminal near the GE interrogators, a 
the Glenayre system was added. Then in effect each sy 
tem cross-checked the other; a comparison of the print 
record from each made it possible to determine readily 


a detection failure occurred. This phase of the 
hoperated from midwinter through spring of 1973. 
part from running during the worst weather condi- 
s of the year, the test was also rigorous in the sense 
the electrical interference in this location was se- 
The bus ramps have heating equipment in them and 
sear major transmitting antennas for commercial 
) systems. Moreover, all the interrogators were along 
than 100 feet of roadway, and cross-talk among the 
jus AVI systems was possible. But these conditions 
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proved not to be a problem. In addition to tests with 
these buses, other controlled tests were made to deter- 
mine the AVI performance ata range of speeds and a 
range of vertical and lateral transponder placements. 
During phase 2, the GE system, which had 2 interro- 
gators, identified 13,814 buses, all but 181 correctly, for 
an overall performance rate of 98.69 percent. WABCO, 
which was on line the longest in phase 2, identified 
9,199, all but 48 correctly, for a performance rate of 
99.48 percent. North American Philips, which used a 
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transponder powered by an internal battery rather than 
inductively from the road loop, identified 5,226, all but 
8 correctly, for a performance of 99.85 percent. Glen- 
ayre, which was last to come on line, identified 1,416, 
all but 22 correctly, for a performance of 98.45 percent. 
These figures are adjusted to exclude a few obviously 
faulty transponders that were readily observed and re- 
moved from the buses. 

A report, which has been submitted to the Federal 
Highway Administration, describes the exact conditions 
of the test and the performance of each of the various 


systems, and the potential applications for automatic 
vehicle identification in bus operation. 

To be of greatest use and to avoid a proliferation of 
noncompatible systems, any transponder should be ca- 
pable of being read by any interrogator and vice versa. 
Then as more interrogators are installed, more will be 


gained from existing transponders—and, again, vice versa. 


In addition to standard equipment, this will require a 
standard numbering system and standard coding format. 
The report discusses these considerations and offers a 
detailed specification for AVI equipment. 

The more this equipment is developed and used, the 
more feasible it will be to improve bus operations and 
other highway traffic operations with AVI. Choosing 
the AVI system that will be most compatible with other 
needs will help buses more as all AV1 applications grow. 


Potential Uses of AVI 
One of the most direct uses for automatic vehicle ident 
fication is in connection with fleet control, such as maif 
tenance and police vehicles. AVI can assist the manage 
of these fleets to know where their vehicles are located 
to accomplish check-in and check-out functions auto- : 
matically, and to assist dispatchers in gaining the great- 
est possible use from the fleets. AVI can also assist in 

revenue collection and control at municipal parking 


lots. 
Beyond immediate municipal and state and federal 


1 Loop installation at the Port Authority Bus 
Terminal is by General Electric, 1 of 4 manu- 
facturers whose equipment was tested by the 
Port Authority. 


2 General Electric transponder mounted 
under bus. 
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uses, automatic vehicle identification offers several pos- 
sibilities for improving public carrier transportation 
operations. An area of increasing concern in many citiés 
is urban goods movement. Studies have shown that 
many trucks in urban areas are greatly underused, carry 
ing only 10 to 15 percent of their freight capacity and 
unnecessarily duplicating route mileage. Methods to usé 
these trucks more efficiently will benefit the cities as 
well as the truck operators. The possibility of control- 
ling fleets of trucks through automatic vehicle identifi- 
cation will become more realistic as more interrogators 
are installed. Another potential benefit is in providing 
increased protection to trucks against hijacking. 

More efficient operation of bus fleets through dis- 
patching and control procedures is another potential 
benefit of AVI. Buses will continue to play a dominant 


in urban public transportation, and a major effort is 
Jig undertaken to improve bus service. Experiments 
as demand-responsive transportation seek to in- 

bse benefits to the public from existing transportation 
tal investments by means of more effective control 
ems. A similar possibility exists in the case of taxi 

s. In some cities, taxis are a major source of conges- 
and a rationalization of the use of these vehicles 
ssist both the taxi owners and the public directly 
ugh better service and indirectly through less conges- 
on the streets. Application of AV! for Car-pool 
rations is another interesting possibility. 

Municipal, commercial, and private fleet operations 

a significant potential use of AV! in improving 

an transportation. But the application of AVI to 

fate automobiles has the greatest significance to traf- 
‘ngineers. AVI offers a more sensitive, selective, and 
tise method of controlling traffic than is otherwise 
jable to meet air pollution control standards. Be- 

se of the need to limit emissions to maintain air qual- 
and to save fuel and the need to use scarce arterial 
way capacity most effectively, it may be necessary 
ovide access to downtown areas only to qualified 
bcles. AVI offers the ability to implement detailed 
equitable priority access schemes. Also, AVI can be 
ul for route guidance and assisting motorists in avoid- 
arterials where traffic has been subject to break- 

rns. 

s\V/| has several potential law enforcement applica- 

es, Given the importance of vehicles in criminal ac- 
ies, systems that can automatically identify particu- 
vehicles as they pass interrogation points may eventu- 
#7 provide an important assist. AVI systems may also 
#vide a certain measure of protection against vehicle 

i: 

his same ability of AVI to automatically identify ve- 
kas in conjunction with theft cases leads to an applica- 
in motor vehicle administration. An allied applica- 
is assisting motor vehicle manufacturers to locate 
cles that must be recalled for modification. 

ne of the most important immediate applications 
WAV 1 is in conjunction with parking lot revenue con- 

. Parking in urban centers is an important influence 
Wvehicle use, and AV| systems could provide several 
tefits through enabling more responsive charging 
kctures. 

MA similar application is in the case of road-user pric- 

| which is being advocated by some as a means of 
ting highway congestion in urban centers. Because 
any of these schemes the charge to be made depends 
che time and place of use, automatic vehicle identifi- 
on systems tied into computers appear to be essen- 
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he most immediate probable use for automatic vehi- 
identification is on toll roads. AVI offers the possi- 
ty of fully automatic, nonstop toll collection. The 
alts are time and fuel savings, convenience, safety, ef- 
Ency and security of funds, and less noise and air pol- 


AVI can also be used in conjunction with traffic data 
collection. Precise and extensive samples of origin and 
destination data can be made available to planners and 


administrators and researchers as by-products of AVI in- 
stallations. 


A National AVI System? 


Inasmuch as AV! has so many potential applications, it 
seemed appropriate to explore whether there should be 
a national standard AV| system. Such a system could 
serve many needs and prevent a proliferation of noncom- 
patible systems. For any interrogator to read any trans- 
ponder requires that there be standard equipment, stan- 
dard message format and coding, and an unambiguous 
nationwide numbering system. 

The FHWA study undertaken by Airborne Instruments 
Laboratory in response to the 1967 resolution of the In- 
ternational Bridge, Tunnel and Turnpike Association con- 
firmed the desirability of promoting a national standard 
system, but the opportunity to really explore other pos- 
sible uses of an AV] system did not arise until IBTTA 
created it in 1973. Then the results of Port Authority 
testing of AV! were becoming available and provided an 
occasion to brief many other potential users concerning 
the excellent performance of AVI. The message was that 
AV | technology is ready for field applications demanding 
high accuracy but the potential benefits to be gained de- 
pend on how the system is introduced. 

About 40 people representing about a dozen agencies 
and associations attended a preliminary meeting in Wash- 
ington in February 1973 (4). The primary output from 
that meeting was a decision to hold a larger meeting in 
September 1973. About 180 people, representing virtu- 
ally all the organizations and interests concerned poten- 
tially with AV, attended the second meeting held 
September 17, 1973, in Washington, and cosponsored 
by the Federal Highway Administration with the active 
cooperation of the American Association of Motor Vehi- 
cle Administrators, the American Trucking Associations, 
the Highway Research Board, and the National Parking 
Association. 

These meetings made it clear that, except for the 
National Parking Association, the national interest in 
AV | is too diffuse and contradictory to support a na- 
tional system at this time. The conference helped to 
identify diverging viewpoints and to enable everyone to 
make a more objective assessment of AVI. The main 
thrust was that toll road agencies should proceed on 
their own, and that is what is being done. 


Proceeding With AVI 


A\V | must be introduced on a voluntary basis to avoid 
any potential invasion of privacy. If citizens are free to 
elect whether to equip their vehicles with AVI, then the 
issue of invasion of privacy should not arise. 
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In addition, the system should be introduced in such 
a way that it will be adaptable to other uses in the future 
so that maximum long-term benefits can be obtained. 

The Port Authority and the New Jersey Turnpike 
Authority invited the 4 manufacturers of AVI systems 
who participated in the field test to submit proposals for 
the supply of AVI equipment according to detailed 
specifications. The proposals were received on November 
19, 1973, and for the first time stated the costs of AVI 
equipment under competitive bidding conditions. The 
initial quantity is small because the primary purpose is: 
to develop an AV I-based toll system. In the bus tests de- 
scribed earlier, AV! performance was tested as a stand- 
alone device. Now AVI hardware will be used in con- 
junction with other hardware to develop a toll-collection 
system and to test public reaction. For this the Turn- 
pike Authority will acquire 250 transponders and 6 in- 
terrogators and the Port Authority will acquire 100 
transponders and 2 interrogators. The Turnpike Au- 
thority will make its transponders available to automo- 
biles; those of the Port Authority will be made available 
to buses. By approaching this as a joint procurement, 
each agency will be able to read the other’s transponders 
and set a pattern for future joint procurement of larger 
quantities. 

To guard against underbidding and to ensure that pro- 
posal costs are representative of larger procurement, the 
proposers were asked also to quote on 5000 transponders 
and 18 interrogators with a price firm for 18 months. 

In effect each proposer was asked for costs on 4 bases. 
One alternate concerned the numbering system: use of 
the vehicle identification number (requiring 97 bits) or 
use of an 8-decimal digit number (requiring 58 bits). The 
second alternate concerned providing transponders with 
fixed information only or, on the other hand, providing 
additional 5-decimal digits that could be varied from on 
board the vehicle to give information such as bus route 
number, passenger load, desired destination, or freight 
delivery plan. 

Of the 4 proposals, 2 were excessive both in cost and 
delivery. However, the proposals from General Electric 
and Glenayre were competitive. For 350 transponders, 
unit costs range between $74 and $260 depending on the 
alternate and manufacturer. For 5000 transponders the 
range is $69 to $114. The quantity of 5000 was not 
enough to justify use of large-scale integrated circuitry. 
It appears, although this is not quoted, that awards of 
100,000 would lower the unit costs by 40 to 50 percent. 
Thus, on a production basis, a transponder cost of $40 
would be possible. For 6 interrogators, unit costs range 
from $2851 to $7210; for 18 interrogators, the range is 
$2851 to $5359. These costs are slightly below the mid- 
dle of the early Port Authority range of estimates, 

Still, a transponder cost of $70 could prevent many 
AV | applications. But a most important element in 
these quotations is the estimated life of the equipment: 
Both GE and Glenayre estimate 15 years, 

To gain a useful life of 15 years from a transponder 
will require that it be moved from vehicle to vehicle. The 


average car life is only 10 years. Based on 3 owners per 
vehicle during its life, the average duration of vehicle 
ownership is only 3 or 4 years, or only 20 to 25 perce 
as long as the transponder life. A transponder that wa 
encoded with a vehicle identification number would b 
difficult if not impossible to transfer to the new vehicl 
selected by the system user. This fact alone seems to 
dictate choice of a serial numbering system, rather thar 
the VIN system, even though the VIN alternate is not 
much more costly. The cost to a motorist for a trans- 
ponder could then be spread over the 15-year trans- 
ponder life. An annual cost of $5 to $10 would be les 
than many pay now for credit cards. 

Use of a serial number will, however, require careful 
coordination of numbering assignments by toll road 
agencies. This, plus the need to lease rather than sell 
transponders to motorists, points strongly to the desir 
bility of setting up a central agency to handle AVI for 
toll road agencies and eventually other users. 

There are other important advantages to the central 
agency concept. It could act as a single purchasing 
agent for AVI equipment and obtain large-scale, low 
unit cost procurement. It could probably supply, inst 
and service AV! equipment in the most efficient way. 

Another key advantage to the central agency concer 
is the promise of lower cost for account maintenance. 
Rather than receiving separate toll-road bills, each mo- 
torist could receive a consolidated bill and make only 
monthly payment. 

The central agency concept may also simplify the 
entry into an AV |-based toll system. Any toll road 
agency need only obtain a few interrogators to start se 
ing transponder-equipped motorists. This ease of getti 
involved in AV |-based tolls and the consequent more 
widespread installation of interrogators should, in turn 
increase the inducement to motorists to lease AVI tra 
ponders. Furthermore, the central agency could also 
service non-toll-road users easily. The interest of parkir 
operators in obtaining AVI interrogators seems likely t 
emerge next as the system comes on line. 
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DETERMINING NO-PASSING ZONES IN 
ARIZONA WITH SAFETY AND ACCURACY 


David R. Olivarez 


Traffic control devices that adequately communicate 
with motorists on highways are a key factor in main- 
taining safety. As signs forewarn of potential hazards, 
the no-passing zone forewarns of stretches of highway 
that contain sight restrictions and therefore should not 
be used for passing. Surveying areas that require no- 
Passing zones has been a difficult task because of the 
amount of time necessary to locate the zones and the 
hazard involved in working on the highway in the pres- 
ence of moving traffic. 

Various methods for measuring sight distances have 
been employed in Arizona. The original method involved 
“eye-balling’’ the distance with little, if any, measure- 
ment. Needless to say, this method resulted in gross in- 
consistencies in the placement of no-passing zone signs 
on the highways. Many places had too many restrictive 
signs, and a large number of curves where passing should 
have been prohibited were not marked at all. 

A second method required a vehicle to tow a target on 
the end of a cable, which was the same length as the re- 
quired minimum passing sight distance. When the target 
disappeared, the vehicle was stopped and a mark was 
placed on the road to indicate the beginning of a zone. 
The vehicle then continued through the curve until the 
target came into view. The vehicle was then stopped 
again, and a mark was placed on the pavement to indi- 
cate the end of a zone. 

A third method involved 2 vehicles connected with a 
length of rope equal to the minimum passing sight dis- 
tance. When one was out of sight from the other, a no- 
passing zone was established. This method is known as 
the target method. 

A fourth method used during the late 1950s required 
2 vehicles equipped with 2-way radios and calibrated 
odometers. The vehicles stopped at each potential sight 
restriction and measured backward and forward until the 
available sight distance was determined. Location marks 
were placed on the pavement, and the crew moved to 
the next curve. This method was quite time-consuming 
and somewhat dangerous to perform on the highway. 

The latest method used from 1960 to 1973 was much 
more efficient and could be performed more safely than 
the methods noted above. This last method involved 2 


1 The latest method of determining 
no-passing zones incorporates 2 
Arizona Transportation Department 
pickup trucks. 

2 Bill Batten, no-passing-zone super- 
visor, at the wheel of the front vehicle. 
A magnetic sensor mounted a fraction 
of an inch from the rim of the front 
tire transmits signals from & magnets 
mounted on the wheel rim to measure 
elapsed distance. 
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1 Author David Olivarez is driving 
while Kohn Blackledge operates the 
printer to record no-passing-zone data. 
The distance-measuring and range- 
tracking instruments can be seen on 
the dashboard. 

2 Old method of highway striping 
had built-in deficiencies. 

3 Modern striping equipment is 
efficient, fast, and safe to operate. 
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David R. Olivarez 


David Olivarez is a traffic engineer in 
charge of the Traffic Operations Studies 
Branch, Highways Division, Arizona 
Department of Transportation. 


icles using 2-way radios, calibrated odometers, a 
t target mounted at proper height on the lead vehi- 
, and a stamping odometer that was in the rear vehi- 
and used to record the location of each no-passing 
eon a tape. 
This method permitted measuring sight distances on 
highway at speeds ranging from 20 to 40 mph and 
luired stopping on or adjacent to the highway only to 
rk the beginning and ending of zones on the pave- 
ent. These marks are necessary for proper striping of 
Passing zones by paint crews. Although this method 
'§ a substantial improvement with respect to accuracy, 
ety, and efficiency, some aspects still needed improve- 
ent. These included the following. 
1. Two people must physically relocate and mark the 
zones on the roadway. One person leans out of the 
- and paints arrows on the pavement with an aerosol 
. This requires the vehicle to be stopped frequently 
he middle of the road. 
‘2. The survey procedure requires intense concentra- 
n, particularly by the drivers of the vehicles. The 
ers must maintain a constant speed, which requires in- 
se concentration on the speedometer, and listen to 
clicking sound of the short-wave radio, which clicks 
ry tenth of a mile. The driver of the front vehicle 
tuates the radio transmitter to create the clicking 
nd and must concentrate on the odometer to perform 
function. The driver of the rear vehicle checks the 
meter reading at reference points selected by the 
»nt vehicle driver. Both drivers must perform their 
ing tasks safely. 
‘3. The recorder-operator in the rear vehicle not only 
ast keep an eye on the lead vehicle to determine 
sen the target disappears from view but also must 
:ord various data on the stamping odometer tape. 
e writing of data, such as begin no-passing zone, end 
-passing zone, and reference points, is necessary be- 
se the odometers only stamp the accumulated 
leage reading. 
.4. The size, location, and weight of the stamping 
meter are awkward and pose a hazard to vehicle 
upants in case of an accident. 
1 Because of these deficiencies and our desire to de- 
op a safe, reliable, and simple system, we arranged 
ith an instrumentation company to develop a 
Ittance-measuring instrument (DMI), a range trans- 
ter, and a pavement marker for use in establishing 
-passing zones. The only apparatus needed that was 
available at the time was a data printer that could 
nt out various types of information such as the be- 
ining and ending of no-passing zones. 
The DMI is a computer-like measuring device that is 
sre precise and efficient than the calibrated odom- 
*rs that were used. The DMI can be adjusted to any 
e of measuring increment such as feet or miles; for 
purpose, it was adjusted to increments of one- 
usandth of a mile. This device operates from a 
-V dc power source. Distances are displayed by a 
ital readout on the face of the dashboard-mounted 


DMI unit. The digital readout is actuated by signals 
from a magnetic sensor mounted a fraction of an inch 
away from the tire rim. Eight beryllium ferrite mag- 
nets are attached to the lip of the wheel rim. Each 
time one of the magnets passes the sensor, the sensor 
signals the DMI, which converts the signals to a digital 
display of distance. 

The range-tracking instrument takes a signal from 
the vehicle recording that has the DMI and one from 
the DMI in the front vehicle, compares them continu- 
ally, and displays the distance between the 2 vehicles. 

The printer has a keyboard with 12 different sym- 
bols, any one of which, when actuated, prints 4 columns 
of information ona tape. The first column is the read- 
ing of the DMI in the recording vehicle, the second is 
the distance between the 2 vehicles, the third is a 
3-digit number that can be used to code any informa- 
tion desired, and the fourth is the symbol as it ap- 
pears on the button punched. 

The pavement marker is used to mark the beginning 
and ending of zones merely by pushing a button that 
actuates a spray paint marker. 

Some 5,000 miles of highways in Arizona are con- 
stantly reviewed for no-passing zones as conditions 
along these highways change. Three people and 2 trucks 
equipped with the electronic distance-measuring and 
range-tracking devices operate year-round to accurately 
establish no-passing zones. 

The front vehicle is equipped with a speed-control de- 
vice, the distance-measuring instrument, and a range 
transmitter. It travels at constant speed and is tracked 
by the rear vehicle traveling at a constant distance and 
speed. In the rear vehicle, 1 person drives and the other 
actuates the recorder. That vehicle also has a speed- 
control device, a range tracker, a data printer, anda 
pavement marker. The distance traveled by the front 
vehicle is measured by the DMI, and this information is 
transmitted by the range transmitter (the operation of 
this transmitter is in conformance with Part 95, Rules 
and Regulations of the Citizen Radio Service for Class C 
Operation) to the rear vehicle on 1 of 5 control fre- 
quencies. The receiver in the rear vehicle receives dis- 
tance information from the front vehicle. Data from the 
front vehicle are transmitted as a positive count and data 
from the rear vehicle as a negative count. These data 
are then channeled through a 4-digit numeric display 
that automatically calculates the separation distance. 
This distance is then displayed on the digital readout and 
is the actual distance between vehicles. The data printer 
logs events by symbolic notation and records informa- 
tion relating to distances. A 14-count format permits the 
recording of 12 characters to mark events such as left 
horizontal curve, right horizontal curve, intersections, or 
traffic controls. The symbolic characters are operated 
from a 12-key panel located on the printer. 

The pavement marker consists of a paint sprayer, a 
pressurized stainless steel tank, and a solenoid-operated 
adjustable spray nozzle mounted on the front bumper of 
the recording vehicle. Events, such as the beginning or 
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ending of a no-passing zone, can be marked on the road 
by the driver actuating a button that releases a spray of 
paint. 

No-passing zones are established in accordance with 
the general guidelines set forth in the 1971 Manual on 
Uniform Traffic Control Devices. One of these is that 
the passing sight distance be based on the 85th percentile 
speed. Before a route is surveyed, speed resolutions on 
file (the legal document establishing a speed limit) are 
checked to be certain that the posted speed limits closely 
agree with the 85th percentile speed. Spot speed checks 
are used to verify the 85th percentile speed when it is 
necessary. After this preliminary preparation, there are 
3 steps in our procedure of establishing no-passing zones: 
travel the route, mark the zones on the highway, and 
document the information and send it to the engineering 
districts. 

The section is traveled in the direction of increasing 
mileposts while a constant separation between trucks is 
maintained. A target light, mounted on the front vehicle 
3.75 ft above the ground is viewed by a person in the 
rear vehicle with an eye level at the same height. When 
the light disappears, a button is pushed to indicate the 
beginning of a no-passing zone. When the light appears 
again, the button is pushed to indicate the end of a no- 
passing zone. The tape now has a record of the milepost 
location of the zone’s beginning and end and the separa- 
tion between vehicles at the time the buttons were 
punched. The route is then traveled in the same manner 
against the milepost. At the end of a day’s run these tapes 
are checked for various items. For example, the minimum 
length of opening left to pass, under any conditions, is a 
tenth of a mile, and the separation between vehicles 
must be within tolerance (0.005 mile) at the time the 
zone location was recorded. This corrected information 
is then transferred to field sheets, which are used by the 
striping crew to locate the paint marks on the road 
where the no-passing zones are to be painted. To this 
point, everything is done in the field. 

After they are returned to the office, the field sheets 
are copied by hand onto final log sheets, and all sheets 
that pertain to one route are filed in permanent files. 


Copies are sent to the appropriate striping crews for thei 
records. 

The new system began operation in August 1973. 
Accuracy and safety have greatly increased. 

Previously, no-passing zone locations were recorded 
by using a converted traffic counter as a stamping odom 
eter. There was no way to be sure that the interval be- 
tween vehicles was right at the time the zone location 
was stamped on the tape. The old way of maintaining 
the proper separation distance was to have the driver of 
the front vehicle click the radio microphone at each 
tenth mile. The driver of the rear vehicle, hearing this 
click, would glance at the odometer to see whether the 
vehicle had just passed a tenth of a mile mark. 

With the new system, a person in the rear vehicle now 
can see on the range tracker what the separation is at any 
time and adjust accordingly. Also, a permanent record 
of the separation is made each time a zone is marked. 

The stamping odometer used earlier was mounted (at 
face level) in front of the person recording zones. In 
case of an accident, this arrangement would surely have 
caused some injuries. The new printer is a compact box 
mounted at waist level just to the right of the recorder. 

Zone locations used to be marked with spray cans by 
a person leaning out of the back window. That would 
also result in injuries in the event of a rear-end collision. 
Now marking is done simply by pushing a button in the 
truck while it is in motion. This activates a solenoid in 
the spray nozzle mounted on the front of the truck. 

When the equipment is not being used to establish no 
passing zones, it is employed for other functions such as 
putting in mileposts on new alignments, logging features 
on high-speed urban facilities, and checking field mea- 
surements. 


Old method of determining no-passing zones depended on an 
odometer and a radio to maintain the proper separation distance, 


athusiastic Response Seen 
TRB Summer Meeting 


iBs Seventh Summer Meeting, held August 5-7, 1974, 
he Hilton Hotel in Jacksonville, Florida, attracted 
rly 300 registrants to hear a number of excellent 
ers on the general theme, ‘Better Use of Existing 
ilities.”’ 
The meeting was held in cooperation with the Florida 
partment of Transportation. It opened with official 
eetings from Mayor Hans Tanzler of Jacksonville and 
im Jay W. Brown, who spoke in dual capacities as di- 
:tor of road operations, Florida Department of Trans- 
tation, and as chairman of the Executive Committee 
RB. Henrik E. Stafseth, executive director of the 
erican Association of State Highway and Transporta- 
n Officials, extended greetings on behalf of AASHTO 
congratulations to TRB on its name change and to 
© relevant states on their conversion to transportation 
}Dartments. 
) General sessions were devoted to the themes of the 
|nagement approach, level-of-service improvements, 
folic transportation, signalized intersection perfor- 
ince, facility improvement and maintenance, better 
}:nagement of traffic incidents, and peak demand re- 
tion. 
} The farthest traveled speaker was Curt M. Elmberg, 
»0 came from Sweden at TRBs invitation to speak on 
» program in Gothenberg to reduce traffic congestion. 
Florida's secretary of transportation, Walter L. Revell, 
+o had been scheduled to speak at the Monday night 
iner, was prevented by illness from attending. His 
ce was taken by Hugh M. Gillespie, public informa- 
n officer for TRB. 


1 TRB Executive Committee 
Chairman Jay W. Brown greets the 
delegates. 

2 An official welcome to Jackson- 
ville is extended by Mayor Hans 
Tanzler. 


i 
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71 Wesley C. Paxson, Jacksonville 
Transportation Authority, fields a 
question from Don Cappelle (fore- 
ground) during the session on public 
transportation. 

2 Busy scene at the registration 
desk. 

3 Standing room only was the order 
of the day at several sessions. 


RB Expands Activities 


es H. Seamon, who has been manager of the Trans- 
ation Research Board's Railroad Research Informa- 
Service since October 1972, has been appointed to 
position of Rail Transport Specialist for TRB. He is 
cceeded as RRIS manager by F. N. Houser, previously 
tor of Railway Locomotives and Cars and mechanical 
Dartment editor of Railway Age. Also reflecting TRBs 
#reased activities in rail research, a new special commit- 
has been formed to evaluate Board activities of poten- 
I interest to the rail transport community, recommend 
areas of involvement or increased activity, and in 
meral oversee the Board's future activities in rail trans- 
t research. This committee is chaired by William J. 
rris, vice president, Association of American Railroads. 
‘Seamon, who was formerly associated with the Trans- 
tation Control System Project of the Missouri Pacific 
iilroad in St. Louis, Missouri, is a graduate of the Uni- 
-sity of Texas, where he received his bachelor of sci- 
e and master of science degrees. He was associated 
th the Tyler Pipe Industries before joining the Missouri 
ific Railroad in 1965. He is a member of the Institute 
|Electrical and Electronic Engineers and the American 
iilway Engineering Association. 
F. N. Houser, whose appointment as RRIS manager 
s effective August 1, 1974, is a graduate of the 
rnegie Institute of Technology and a registered profes- 
»nal engineer in Pennsylvania. He was with the Man- 
Httan District atomic bomb project at Los Alamos, New 


Mexico, while in the U.S. Army during World War II. 
From 1957 to 1964 he was a member of the mechanical 
department of the Bessemer and Lake Erie Railroad. He 
is a member of the American Society of Mechanical En- 
gineers, the Institute of Electrical and Electronic Engi- 
neers, the Locomotive Maintenance Officers Association, 
the Car Department Officers Association, and other rail 
industry groups. 

Appointed to serve on the special committee with 
Chairman Harris are Paul H. Banner, Southern Railway 
System; Curtis Buford, Trailer Train Company; Larry 
Cena, Atchison, Topeka and Santa Fe Railway Company; 
P. H. Croft, American Short Line Railroad Association; 
Warren A. Frick, Homer L. Chastain and Associates; 
John Gratwick, Canadian National Railways; Thomas B. 
Hutcheson, Seaboard Coast Line Railroad Company; V. 
M, Jaeckle, Southern Pacific Transportation Company; 
Thomas J. Lamphier, Burlington Northern; Edward 
Margolin, Interstate Commerce Commission (retired); 
James R. Nelson, Amherst University; Edward S. Olcott, 
Port Authority of New York and New Jersey; Gordon K. 
Ray, Portland Cement Association; Vincent J. Rog- 
geveen, Stanford University; Henri F. Rush, Jr., Federal 
Railroad Administration; Paul S. Settle, Railway Mainte- 
nance Corporation; Joseph Silieu, Urban Mass Transpor- 
tation Administration; Guerdon S. Sines, Missouri Pacific 
Railroad; William K. Smith, General Mills, Inc.; Edson L. 
Tennyson, Pennsylvania Department of Transportation; 
David A. Watts, AMTRAK; Grant C. Vietsch, Railway 
Systems and Management Association; and Martin D. 
Zell, New York State Department of Transportation. 


Members of the new special committee on rail activities debate their future plans. 
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Trust Fund Receipts Up, Expenditures 
Down; Reduction Means Less 
Research Money Available 


The latest issue of the American Road Builders’ Associa- 
tion Newsletter points out, ‘Highway Trust Fund re- 
ceipts amounted to $6.674 billion in fiscal year 1974, a 
remarkable increase of 12.9 percent over the 1973 figure. 
Increased revenues from taxes related to truck use were 
largely responsible. However, federal gasoline tax re- 
ceipts were up about 2.2 percent! Trust Fund expendi- 
tures for fiscal year 1974 were $4.576 billion, down 
about 4.9 percent from fiscal year 1973. The expendi- 
ture figure was the lowest since fiscal year 1970."" The 
5-year record, in billions of dollars, is as follows: 


Fiscal Year Receipts Expenditures Balance 
1970 5.469 4.378 2.612 
1971 55/25 4.685 3.652 
1972 51528 4.690 4.490 
1973 5.912 4.811 5.591 
1974 6.675 4.576 7.690 


(The above figures have been updated since receipt of 
the ARBA Newsletter. Reduction in expenditures is a 
matter of concern to the research community, as the 
1% percent Highway Planning and Research funding is 
keyed to that figure, and reduction in general spend- 
ing means a corresponding shortage of research money— 
Editor.) 
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PLANNING AND ADMINISTRATION 
NEWS BRIEFS 


TRBs J. A. Scott Named to Head AIPs 
Department of Transportation Planning 


The American Institute of Planners recently authorized 
the establishment of a Department of Transportation 
Planning within the Institute. The primary purpose of 
the department is to (a) advance technical knowledge in 
transportation planning; (b) provide technical guidance 
to planners to ensure that transportation plans are fully 
integrated with other elements of the comprehensive 
planning process; (c) initiate, monitor, and review local, 
state, and national legislation that is intended to im- 
prove or otherwise affect the development and operation 
of all modes of transportation; (d) serve as a clearing- 
house for transportation research, particularly that re- 
lated to planning activities; (e) encourage development 
of professional transportation planning education and 
training programs; and (f) assist AIP in the development 
of position statements on transportation policy matters 
of national significance. 

The newly elected officers of the department include 
J. A. Scott, Transportation Research Board staff, chair- 
man; Bruce B. Wilson, Wisconsin Department of Trans- 
portation, vice chairman; James E. Sale, Urban Mass 
Transportation Administration, secretary; and Richard 
Podolske, Barton-Aschman Associates, Inc., treasurer. 

The department held its initial meeting in Chicago at 
the American Society of Planning Officials meeting in 
May 1974, at which time a draft outline of the bylaws 


and new committees was discussed. Committees and co 
mittee chairmen include the following: 


Government Programs 
Oscar Sutermesiter, U.S. Department of Housing and 
Urban Development 
Program Development 
Daniel Benson, Wilbur Smith and Associates 
Transportation Policy 
Jack Kinstlinger, Pennsylvania Department of 
Transportation 
Transportation Research 
Daniel Brand, Harvard University 
Transportation Planning Techniques and Methodology 
Kevin Heanue, Federal Highway Administration 
Transportation Needs and Requirements of the 
Disadvantaged 
Martin Wachs, University of California, Los Angeles 
Transportation, Land Use, and Environment 
Brian Barber, Rhode Island University 
Transportation Education and Training 
Leslie Pollock, Barton-Aschman Associates, Inc. 


The next meeting of the department is scheduled dur- 
ing the Fifty-seventh Annual Conference of the Ameri- 
can Institute of Planners in Denver, October 26-30, 1974. 


sess, Not Cost, Is Main Problem 
andicapped and Aged Travelers 


ajority of mobility-limited men and women in Mich- 
name transportation access, not cost, as their chief 


everal hundred thousand handicapped and elderly 
not take the first step from their doors to bus stops 
om a curb onto a high conventional bus step and 

ot recognize on sight when to get off a city bus. 
ttempts are being made to meet these needs through 
tial transportation programs, but more effort should 
ade to integrate transportation for the handicapped 
elderly with public transportation used by the able- 
ied. 

“hese are some conclusions of a recent panel discus- 
, sponsored by the Michigan Department of State 
nways and Transportation, which brought together 

t 80 representatives of state social service and 

nteer agencies, bus equipment manufacturers, local 
systems, and demand-responsive transportation sys- 


e do not see many mobility-limited persons out in 
ic, SO we do not recognize the need for more accessi- 
Oublic transportation,’’ said one participant. ‘It is a 
lar argument. Handicapped and elderly people do 
ave the means to get into the mainstream of life to 
pe their numbers recognized.”’ 

anufacturers and local transit managers told dele- 
about special equipment and services now being 
ed. Equipment includes extendable bottom steps 
uses providing 4-inch ground clearance, wheelchair 
Hts, and a 45-passenger bus that ‘‘kneels’’ for easier 
ess. Several cities offer, or plan to offer, special 
#s5portation vehicles or services for the handicapped 

ih derly. 
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an Systems Committee Reactivated 


HCommittee on Urban Activity Systems was recently 
died within the Transportation Research Board and 
its initial meeting July 11-12, 1974, in Washington, 
David Boyce, University of Pennsylvania, serves as 
}-man. 

kenewed research interest and the application of 
activity and land use modeling in recent years in- 
ed the need and desirability of resuming this activity 
in the Transportation Research Board. As many will 
| the HRB Committee on Urban Land Use Evalua- 
kserved a vital role in communicating the research 
Ws and needs with respect to urban modeling activi- 

1 That committee’s work culminated in the HRB 

jial Report, Urban Development Models. A general 


consensus exists that it is most timely to reactivate this 
effort. 

At their recent 2-day meeting, committee members 
heard progress reports on research and applications in 
model building, empirical research efforts, and model 
application and evaluation. Abstracts of the reports 
presented are available by writing to J. A. Scott, TRB 
staff, 

Also, the new committee established a working task 
force to outline and develop a workshop that will be 
held early in the spring of 1975. The workshop will 
focus on the effects and limitations of alternative urban 
transportation investment options on land development, 
arrangement of urban activities, efficiency of spatial land 
use patterns, and related indirect activity benefits of 
transportation investment. This will be an experimental 
workshop to evaluate how to organize and facilitate 
dialog among researchers and agency staff and officials 
concerned with policy. 

The committee also is planning a working committee 
session on current research in land use modeling at the 
1975 TRB Annual Meeting. 


Research Needs in Urban Transportation 
Looking to the Future of City Transit 


With the increasing trend toward public ownership of 
urban transportation systems and the use of public funds 
for subsidization, there is an urgent need for methods to 
evaluate current and proposed operating systems. In the 
past, governments have not been concerned with evalua- 
tion of transit service standards. During the many years 
that public transportation systems were privately owned, 
local governments were only concerned that operations 
conformed with minimal regulations. The main criterion 
for evaluation was a financial one: Was the system mak- 
ing or losing money? 

As various systems became unprofitable and then 
publicly owned, economic viability could no longer be 
used as the sole criterion for evaluation. The question 
then became, What could be used? 

To establish direction for the urban public transpor- 
tation planning process, to increase its effectiveness, and 
to develop methods for evaluating public transportation, 
the Transportation Research Board sponsored a Con- 
ference on Research Needs for Evaluating Urban Public 
Transportation earlier this year. Participants included 
planners, federal and state grantors, bus and taxi opera- 


tors, transit authority members, policy-makers, engineers, 


marketers, managers, and social stientists. 

The conference was divided into 6 workshops that 
explored the problem from the viewpoints of the 
grantor, the local policy-maker, the planner, the opera- 
tor, and the user. At the conclusion of the 3-day con- 
ference, the research needs recommended by the work- 
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shops were listed in order of priority, and a tentative 
budget was assigned to each. The 57 project statements 
that were developed will be published in a Transporta- 
tion Research Board report. 

The research needs identified by the participants em- 
phasized proper identification and terminology. What is 
a‘‘small’’ or ‘‘medium city?’’ More accurate methods 
are needed for classifying urban areas and for assessing 
and evaluating various mobility systems and the costs 
and benefits associated with them. Similarly, new meth- 
ods for evaluating the quality of service rendered by 
transit systems are needed. 

The findings call for research into methods of spread- 
ing peak-load transit demand into other periods when 
transit systems run below capacity; inducing more rider- 
ship by use of credit cards, prepaid tickets, or payroll 
deductions; evaluating financial considerations in deci- 
sions to buy new transit vehicles or to recondition and 
maintain existing ones; and identifying various public 
transportation consumer groups such as car and bus 
pools. 

In definition of the problem, the TRB Committee on 
Public Transportation Planning and Development recalls 
that until the early 1960s responsibility for urban public 
transportation was left primarily to private enterprise. 
As revenues dropped and costs increased, many privately 
owned transit companies discontinued service. Urban 
communities often purchased these private operations 
and continued them by subsidizing the service. The 
municipalities soon discovered that they did not have 
sufficient revenues to provide the services that they 


throught were needed. They also discovered that public 
ownership did not, in and of itself, solve the financial 
crisis. 

As soon as funding for public transportation was 
available from the federal government, the number of 
publicly owned transit systems increased. Many local 
governments felt that, if federal money were available 
to purchase new equipment to replace the old and 
worn-out rolling stock or to purchase additional equip- 
ment to expand the service, many problems with public 
transportation would be solved. However, they soon 
discovered that this was not the case and that large 
operating subsidies were required to keep the systems 
operating. Thus, the evaluation procedures that had 
been used to establish, continue, or expand local public 
transportation often led to a large increase in local funds 
to support public transportation. As the amount of lo- 
cal funds required increased, ridership decreased. Public 
ownership, new equipment, or expanded service or all o 
these did not necessarily cause an increase in ridership. 

Local governments took 1 of 3 approaches in solving 
the operating deficit problem: They sought new ways te 
increase the service and thus increase ridership; they de 
creased services and thereby curtailed expenditures; and - 
they requested the federal government to provide operat 
ing subsidies in addition to capital grant subsidies. None 
of the approaches has yet been successful. 

The workshop was sponsored by the Committee on 
Public Transportation Planning and Development in 
cooperation with the Urban Mass Transportation Ad- 
ministration. 


. DESIGN AND CONSTRUCTION 
NEWS BRIEFS 


stressed Pavement Project 
pleted in Pennsylvania 


sylvania has recently completed a full-scale demon- 
=lon project using prestressed pavement. Funding 
technical assistance were made available from the 
‘on 15 Demonstration Projects Division of the Fed- 
|Highway Administration. The purpose of the proj- 
as to employ pavement prestressing techniques ona 
uction basis and to determine the costs associated 

1 its construction. A variety of construction prob- 

6 encountered on the project also provided valuable 
rience as to what can be expected on future proj- 

of this nature. 

“wenty-three post-tensioned slabs were placed on the 
line, each with a nominal length of 600 feet. The 
rete was placed with a slip-form paver, which also 
ed the prestressing strands into the pavement by 

ling them through metal tubes on the paving equip- 
it. A unique method was used to construct the joints 
re the slabs meet. During paving, a 3-foot jacking 

se was provided between slabs. This space was later 
with concrete, which was also prestressed. The 
ends were keyed together with an interlocking beam 
m to prevent faulting at the joints. 

*aving was completed in December 1973, and the 
ect was opened to traffic in June 1974. A report 

- includes a detailed account of the construction and 
-ement methods used and pertinent cost data is 

llable from the Bureau of Materials, Testing and Re- 
ch, Pennsylvania Department of Transportation, 
Office Box 2926, Harrisburg, Pennsylvania 17105. 


ctural Member Computer Programs 
‘ered by University of Virginia 


puter programs for the static, stability, dynamic 
sonse, and stress analysis of structural members are 
able at nominal cost from the Structural Members 
ws Group at the University of Virginia. These are 


general analysis programs for classical structural mem- 
bers with arbitrary mechanical or thermal loading. The 
members can be of variable cross section with any in- 
span supports, foundations, and boundary conditions. 
Composite cross sections can be handled, The member 
can be modeled with either a continuous or a lumped 
mass. Static and steady-state displacements and forces, 
natural frequencies, mode shapes, and buckling loads are 
calculated, There are 12 programs. 


1. Beams. Bending, shear deformation, and rotary 
inertial effects can be included. 

2. Torsional Systems, The torsion system can bea 
bar or a bar system with gears and branches. 

3. Extension Systems. 

4. Rotating Shafts. Both unbalance and critical 
speed analyses are performed. The bearings can 
be modeled with spring-dashpot-mass systems. 

5. Circular Plates. Both symmetric and unsymmet- 
ric loads can be included. 

6. Rectangular Plates. The plate may be isotropic or 
orthotropic. 

7. Gridworks. 

8. Rotating Disks. 

9. Thick Cylinders. 

10. Thick Spheres. 

11. Torsion of Thin-Walled Beams. 

12. Sectional Properties and Stresses in Bars. Stresses 
include bending, shear due to torsion, trans- 
verse loading, and warping. 


These are small, efficient, easy-to-use FORTRAN 
programs; versions are available for all major computers, 
All programs can be used in batch or time-sharing form 
with fixed, free, or prompted input formats. Pre- and 
post-processors permitting interactive use of the pro- 
grams are also available. For information, contact 
Walter D. Pilkey, Structural Members Users Group, De- 
partment of Science and Systems, University of Virginia, 
Charlottesville, Virginia 22901. 


Information Please! 


The Transportation Research Board has started to pre- 
pare a synthesis of highway practice on rapid-setting ma- 
terials for patching of concrete. We would like to have 
as much information as possible on products used for 
rapidly patching concrete pavements and bridge decks 
(opened to traffic within 6 hours or less), Therefore, we 
are asking manufacturers and vendors of these kinds of 
patching materials to send information on them (specifi- 
cations, placement requirements and methods, costs, 
uses) to Thomas L. Copas, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
D.C. 20418. 
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OPERATION AND MAINTENANCE 
NEWS BRIEFS 


Motor Vehicle Manufacturers Group 
Funding Wide Spectrum of Research 


Tomorrow's passenger cars and motor trucks should be 
safer, quieter, and more compatible with America’s en- 
vironment as a result in part of a comprehensive research 
effort initiated by the Motor Vehicle Manufacturers As- 
sociation. 

Encompassing noise research, radio communication 
interference by truck and automobile electrical ignition 
systems, computer analysis of braking and handling 
characteristics, and accident investigation studies, the 
program is being undertaken by several organizations and 
includes investigative projects for both cars and trucks. 

MV MA is funding research at the Highway Safety 
Research Institute of the University of Michigan in Ann 
Arbor to develop mathematical models for analyzing the 
response of trucks and tractor-trailers to various braking 
and handling situations. The mathematical models pro- 
duce, through computer simulation, data for evaluating 
the performance of various types of trucks, including 
their braking, suspension, and tire-road reactions. 

The research program will expand the basic knowl- 
edge of truck braking dynamics and other performance 
characteristics. 

Of 4 studies on motor truck noise currently in prog- 
ress, one seeks to measure the effects of environmental 
factors, such as air temperature, humidity, and wind 
turbulence, on the generation and measurement of motor 
vehicle-related noise. Another study will determine the 
physical characteristics of noise test sites that may cause 
variations in sound level measurements. The two re- 
maining studies will determine the effects of accumulated 
mileage on vehicle sound levels and the contribution of 
automatic engine cooling fans to truck noise. 

Under some conditions, the electrical system of a 
motor vehicle can cause temporary radio interference 
with mobile communication networks, such as those 
used by police departments and taxicab dispatchers. 
MVMA is conducting a systematic program to identify 
all sources of radio interference, determine and measure 
the contribution by motor vehicles, and develop cost- 
effective ways of solving the problem. 

A new program is under way, in cooperation with the 
National Highway Traffic Safety Administration, to 
gather and analyze collision data for a study of the 
Causes Of motor truck accidents, especially those involv- 
ing large tractor-trailer combinations. The program is 
one of several current MVMA accident investigation and 
safety research programs. 

Vehicle lighting research, being carried out at HSRI, 
will help provide information for use in developing im- 
proved lighting, marking, and signaling of motor trucks, 
cars, and other road vehicles, 


These projects are only a part of MVAs general vehi 
cle and motor truck research for which more than $1. 
million in funds were allocated—a significant portion o 
the nearly $4.3 million which the association committe 
in support of basic and applied research for the 1974 — 
fiscal year. 


FHWA Funds $600,000 Car-Pool Project 
in Los Angeles Metropolitan Area 


A $600,000 federal-aid highway car-pool demonstrati 
project, initiated in May 1974, is expected to alleviate 
traffic congestion and improve environmental conditio 
in the Los Angeles metropolitan area, which includes 5 
counties and 3 urbanized areas that have more than 10 
million residents. 

Under the provisions of the Emergency Highway 
Energy Conservation Law, state transportation agencie 
and urban areas are allowed to use federal-aid highway 
and urban system funds for demonstration projects de- 
signed to encourage the use of car pools. Funding for 
Los Angeles project includes 10 percent matching fun 
of $60,000 from the city and the 90 percent balance o 
$540,000 supplied by FHWA from highway constructi 
funds. 

The project uses a modified version of a car-pool an 
bus-pool computer matching program developed by 
FHWA and is administered by Computer Transportati 
Services, Inc., a nonprofit corporation created for the 
demonstration. CTS is responsible for the public rela- 
tions and advertising programs and the monitoring and 
evaluation of the project. It is made up of technical a 
administration resources of state, county, and city agen 
cies and has representatives from the private sector. 

The FHWA computer program provides computer- 
printed match lists to interested persons who fill outa 
application form within the 5-county area. It also pro- 
vides a computer printout from the car-pool data base 
and other planning information to aid in developing bu 
or van-pool commuter service. ; 

CTS expects to have almost 2 million respondents i 
the system within the year. Its goal is to remove by 
more than 880,000 the number of vehicles traveling th 
area highways each day, save 170 million gallons of gas 
line annually, and reduce by at least 71,000 tons the 


amount of pollutants put into the air in the area each 
year. 


NCHRP NEWS BRIEFS 


Texas A&M Project: 
Reconditioning Urban Freeways 


During the next 10 years, the pavement structures on 
many of the most heavily traveled freeways in urban 
areas will need extensive reconstruction to keep them 
serviceable. Some have already reached this condition. 

The most commonly used repair methods of patching, 
removing and reconstructing, and placing thick overlays 
over the entire roadway are time-consuming, disrupt the 
flow of traffic, and add to traffic congestion because of 
the presence of construction vehicles and equipment. 
These methods also have other drawbacks. Patching 
rarely offers more than temporary relief, removal and 
replacement wastes large quantities of existing pavement 
material, and thick bituminous concrete and portland 
cement concrete overlays require coverage of the entire 
roadway although only a portion of the width may be 
structurally deficient. Thick overlays also cut down the 
vertical clearances between the pavement surface and 
overhead structures such as bridges and signs. Danger to 
workmen and motorists makes timely, durable rehabilita- 
tion virtually impossible without closing the freeway or 
restricting it to an unacceptable degree. 

Recognizing that significantly improved pavement 
structure rehabilitation techniques must be found to 
overcome the problem, NCHRP has entered into a re- 
search contract with the Research Foundation of Texas 
A&M University. The $100,000 contract, which is de- 
signated NCHRP Project 14-4, FY ‘74, is scheduled to 
be completed in October 1975, 

The research team is charged with developing a new 
technology by which all or part of the pavement struc- 
ture ona heavily traveled urban freeway can be recon- 
stituted or replaced or both so that the finished product 
has a design service life equal to or greater than that of 
the original pavement, including restoration of riding and 
nonskid characteristics. 

According to the project statement, the reconstruc- 
tion or replacement must be accomplished in such a 
manner that substantial portions or entire lanes of the 
freeway can be completed and reopened to traffic ina 
limited period of time (i.e., from 4 to 48 hours), neces- 
sary vertical clearances are maintained, and construction 


29 


30 


techniques do not encroach significantly on lanes other 
than those under repair. The process must be capable of 
producing a new or reconstituted pavement of considera- 
ble length (not spot patching) during either off-peak day 
or evening hours or on weekends so that the facility is 
fully operable at the start of maximum traffic flow. 

Although the various approaches to solving the prob- 
lem are to be evaluated in terms of economic feasibility, 
the researchers are not restricted to a ‘lowest first cost’’ 
concept in making recommendations. 

After making a state-of-the-art study of previous and 
current approaches to the problem, the Texas A&M team 
will formulate one or more systems, including materials, 
methods, and equipment. The team will then develop, 
at least conceptually, field techniques, equipment for 
application of the system or systems, and detailed cost 
estimates. The team will work out tentative plans and 
specifications for a field demonstration of the proposed 
system or systems, including measurements and tests for 
evaluation. All the above information will be submitted 
to NCHRP and will be eventually published as a report. 

Actual field evaluation will be carried out as a sepa- 
rate project after the evaluation of the first phase. 


Air Pollution in Highway 
Construction and Maintenance 


The highway construction industry has not been gen- 
erally regarded as a major contributor to the nation’s 
pollution problem. Yet earth moving is inevitably dusty 
and dirty, and liquid asphalts are still cut back with 
kerosene and naphtha—solvents that end up in the air. 
Salt is used as a dust palliative and, if not controlled 
properly, contaminates local water supplies. 

The Clean Air Amendments of 1970 have clearly ac- 
celerated the efforts of federal, state, regional, and local 
governmental agencies to cope with the pollution prob- 
lem. It is clearly time to define highway construction 
and maintenance activities that can be expected to vio- 
late national air quality standards. 

Accordingly, NCHRP has entered into an $83,000 con- 
tract with the consulting firm of Howard, Needles, 
Tammen and Bergendoff to identify, evaluate, and rec- 
ommend procedures for allowing highway construction 
and maintenance to comply with ambient air quality 
standards and regulations. The research, designated 
NCHRP Project 20-12, FY ‘74, has the following objec- 
tives: (a) survey air quality regulations and the affected 
construction and maintenance practices, (b) formulate 
alternate procedures to mitigate adverse effects from 
fugitive dust emissions, and (c) outline other necessary 
research, 

The researchers will prepare a synthesis of the laws 
and regulations that apply to emissions resulting from 
construction and maintenance operations, including the 
identification of the operations that would probably 


cause illegal amounts of emissions and a description of 
current methods of coping with these adverse effects. 

They will then explore alternate procedures for tho 
operations identified in the synthesis that are related t 
fugitive dust emissions and are regarded as being most 
critical, recommend criteria that can be used as standar 
in evaluating alternatives, and recommend alternative 
mitigation techniques for other process emissions. 

Finally, the researchers will recommend a research 
program to develop standard monitoring procedures to 
facilitate project control of fugitive dust emissions, ef- 
fective mitigation techniques for fugitive dust emission 
and effective control techniques for other problem emi 
sions contained in the synthesis. 

The project is expected to be completed by March 
1975, 


Noise Pollution: 
Valuation and Compensation 


It is generally accepted that the quality of life along bus 
highways has been adversely affected by traffic noise. 
Procedures to reduce this noise, both at the source and 
at the receiving end, are being developed, but their over 
all effectiveness is still open to question and they cann 
be applied to all situations. 

Therefore, highway administrations are confronted 
with the need to consider various ways of dealing with 
the impact of noise pollution resulting from highway 
traffic. Methods for measurement and prediction of 
noise produced by highway traffic are reasonably well 
developed, as are criteria for the interference of this 
noise with various human activities. However, criteria 
for determining compensability where excessive noise 
levels are anticipated do not exist. Consequently, it is 
desirable to develop measures of compensability for 
damages resulting from such noise. Such measures could 
be used, for example, in making socioeconomic environ- 
mental analyses, assessing the comparative feasibility of 
abatement measures, or establishing a basis for compen- 
sation. 

To develop these criteria, NCHRP has entered into a 
contract with Jack Faucett Associates, Inc., of Chevy 
Chase, Maryland. The $100,000 contract is designated 
NCHRP Project 11-6, FY '74, and research will be com- 
pleted by the end of June 1975. ' 

In identifying and developing fair and equitable val 
ation methods and compensability criteria, the research- 
ers will first review and summarize recent literature, in- 
cluding court decisions, pertaining to elements of dam- 
ages arising from noise and theories of compensation, it 
cluding methods of measurement and valuation of such 
damage. 

They will then define measures and scales for quan- 
tifying the extent of potentially compensable damages 
resulting from exposure to highway traffic noise. Varia 


‘to be quantified will include factors such as impact 
roperty values and interference with human activ- 


| 

.fter developing compensation models that relate 

s of compensation to varying levels of noise expo- 
.and different land uses, the researchers will apply 
valuate the use of the models against a set of rep- 
tative highway environments to assess the economic 
ts of noise compensation. They will revise the 

els on the basis of the evaluation. 

jinally, they will prepare a guide for determining 

5 of compensation for damages resulting from expo- 
to highway traffic noise. 


way User-Benefit Manual 
g Updated for AASHTO 


isions on improvements to elements of a highway 
m continue to be made. The decision-maker needs 
id of a practical methodology for making economic 
Wysis and updating cost factors so that user benefits 
be related to user costs. 
he definitive manual used in making such decisions 
een the informational report by the Committee on 
ining and Design Policies on Road User Analyses for 
way Improvements, published by the American As- 
tion of State Highway Officials (now the American 
ciation of State Highway and Transportation Of- 
als). The report was originally published in 1952 
updated in 1960. The large amount of new informea- 
that has become available since that time needs to 
ised to update the unit costs in the report or to 
sate changes in the approach. 
CHRP has entered into a $90,000 contract (desig- 
2d NCHRP Project 2-12, FY '74) with Stanford Re- 
ch Institute, Menlo Park, California, to completely 
e and update the 1960 publication. Work is exr 
ed to take approximately 1 year. 
he revised version will include a selected analysis 
thodology based on sound economic theory and suit- 
2 for immediate, direct application. Further, proce- 
s are to be developed that will provide the user with 
ans for periodic updating of the numerical factors 
cost coefficients through utilization of commonly 
‘lable economic data. Although it is recognized that 
ironmental and social factors are significant items of 
ut to the decision-making process, the research carried 
by SRI will be limited to road-user benefits and costs 
y. 
The analysis methodology is intended to provide fora 
ans of evaluating the benefits and costs of providing 
‘public transit operating on public highways. This 
Juation should allow for a comparison between transit 
‘ration and the costs and benefits of additional high- 
¥ improvements with and without transit operations. 


Highway 


Guide Signs: 


How Do Motorists React to Them? 


Guide signs on expressways and freeways are intended 

to give the motorists sufficient information to get them 
to their destinations. Just how well do they work, and 
how do motorists respond to them? This question is of 
vital importance not only because of the safety aspect 
but also because of the substantial amount of money that 
could be wasted in erecting ineffective signs. A typical 
sign costs between $10 and $20 per square foot, 

To gain further knowledge on the subject, NCHRP 
has entered into a $250,000 contract with the research 
firm of BioTechnology, Inc., Falls Church, Virginia. Un- 
der the contract the researchers will spend approximately 
21 months investigating the effectiveness of expressway 
and freeway guide signs. The project is designated 
NCHRP Project 3-21 (FY ‘74). 

In awarding the contract, NCHRP officials stated, 
“Much recent research has dealt with evaluating the ef- 
fects of guide signing on the motorist. However, the col- 
lective value of this research has been limited by a lack 
of validated measures of driver response to various guide- 
signing alternatives. New measures need to be developed 
and validated so that (a) sign-evaluation studies conducted 
by diverse organizations will have a common base and 
can be interpreted in terms that are widely acceptable 
and (b) signing standards can be developed on the basis 
of definitive research results. 

“Substantive research is needed on the relations 
among all measures of responses by motorists to signs. 
Specifically, correlation of measures of the driver's per- 
formance, attitudes, and information processing must be 
defined,’’ says the project statement. 

The project will be conducted in 2 phases. In the first 
phase, the researchers will review and describe all known 
measures of driver response to guide signing and will sug- 
gest and describe additional measures that may have 
practical application. Measures will relate to but not be 
limited to performance (for example, erratic maneuvers 
and acceleration noise), attitude (such as driver pref- 
erence and risk taking), and information processing 
(e.g., reaction time and interpretation time). Research- 
ers will take into consideration driver characteristics such 
as sex and familiarity with the route. 

They will then critique candidate measures, describe 
their interrelations, identify the most promising mea- 
sures, and suggest methods of validating each. This in- 
formation will be submitted in a report that will con- 
clude the first phase of the project. 
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The second phase of the project is devoted to the de- 
velopment and validation of a method or methods by 
which responses of motorists to guide signing can be 
evaluated. BioTechnology researchers will carry out a 
series of small experimental studies to provide a prelimi- 
nary evaluation of candidate measures. Then, using in- 
formation that they collected in the course of another 
project on the behavior of approximately 350,000 vehi- 
cles under 2 different guide-signing conditions, they will 
apply the field-based performance measures developed 
earlier in the NCHRP project. This will result in an ad- 
ditional evaluation of the relative sensitivity of the mea- 
sures and in an increased understanding of the opera- 
tional problem. 


NCHRP Studies Design and Operation 
of Freeway Ramp-Control Systems 


Many government agencies are beginning to undertake 
the design and construction of ramp control systems on 
freeways to reduce accidents and delay. These ramp 
control systems, currently in use in Atlanta, Chicago, 
Houston, Los Angeles, and San Jose, have demonstrated 
their effectiveness in providing a high level of freeway 
service. In 1968 the federal-aid primary system con- 
tained 35,741 miles of freeways, expressways, and toll 
roads. Approximately 8,700 miles were in urban areas, 
and most of that was located in metropolitan areas. Yet 
less than 1 percent of the urban freeway miles was sub- 
ject to any traffic control and surveillance. 

The engineering staffs of state highway and transpor- 
tation agencies will be responsible for executing the tech- 


nical design of future ramp control systems. Such design 
entails knowledge of computers, communications equip 
ment, detector types, ramp controllers, and other elec- 

tronic components. The knowledge about the principles 
and trade-offs to be considered in equipment selection is 
so scattered that it often presents a confusing picture to — 
design personnel. In addition, the work that has been 
conducted on ramp-control strategies has been oriented 
to research rather than to operations. Accordingly, few 
guidelines are available for obtaining control strategies 

that are the best fit for any particular operation problem 

NCHRP has entered into a $200,000 contract with 
Stanford Research Institute, Menlo Park, California, to © 
produce a user-oriented manual providing guidelines for 
design and operation of ramp-control systems. 

The primary objectives of this project, which is desi¢ 
nated NCHRP Project 3-22, FY '74, are to analyze exist 
ing ramp-control techniques and to develop design proce 
dures for freeway ramp-control systems. The SRI re 
search team will consider those types of ramp control 
designed to keep freeways operating at or near capacity 
during peak periods with a minimum of manual opera- 
tion. 


Rush-Hour Traffic Problems: 
Solutions Sought in NCHRP Study 


Peak-period traffic congestion in cities represents one of 
the most critical transportation problems. Although 
transportation systems can generally cope with the nor- 
mal traffic flow at other times of day, they are usually 
heavily congested in morning and afternoon rush hours 
to the point where they are inefficient and occasionally 
nonfunctional. 

The inability of existing systems to meet these short 
term, intensive demands has generally been met by con- 
structing additional capital facilities. These facilities also 
inadequately serve peak-hour demands and are totally 
underused at other times of the day. This continued 
building of capital-intensive systems to effect solutions 
is often controversial in light of economic, social, and 
environmental impacts. 

To evaluate the full range of possible options to im- 
prove peak-period efficiency of transportation systems, 
NCHRP has entered into a 1-year, $50,000 contract with 
consultants Roberta Remak and Sandra Rosenbloom. # 
Remak is a consultant in urban systems analysis, based 
in Santa Barbara, California, and Rosenbloom is an as- 
sistant professor in the Department of Community and 
Regional Planning, University of Texas at Austin. 

The first objective of the research, designated NCHRP 
Project 7-10, FY ‘74, is to conduct a state-of-the-art sur 
vey to identify methods currently used or envisioned to 
alleviate the problem. The state of the art will be ap- 
praised in terms of transportation and nontransportation 


3 erations, including social, economic, and environ- 
fal impacts and technical, financial, and political 
rility. 

e€ researchers will investigate methods that are ap- 
ale to large and small urban areas, that are capable 
ediate implementation, that require long-range 
»ons, that change demand to meet the Capability of 
stem, and that change the capability of the system 
ret the demand. 

‘doing so, they will look into areas such as work 
les (e.g., 4-day workweek, staggered work hours): 
operations; traffic operations, including goods 
ent and exclusive bus lanes; communications as a 
portation substitute; land use and activity patterns; 
effects, including the family and household struc- 
: ehicle factors, including occupancy and design; 

(g and regulatory mechanisms; marketing; and new 
ology modes. 

nally, the researchers wil! develop a plan for re- 
that will achieve short- and long-range solutions 
at emphasizes priority items that show substan- 
yomise of high overall benefits. 


troslag Welds 
er Study by U.S. Steel 


Hlectroslag welding process has been used in many 
tures, including buildings, storage tanks and pres- 
vessels, and in components of other structures that 
re placed so that the weld is made vertically. How- 
Eengineers have been hesitant about permitting the 
F this process for weldments subject to bridge |oad- 
»ecause sufficient research has not been carried out 
termine their performance. Some states allow the 
F electroslag weldments based on a very limited 
er of tests, some with border-line results, but most 
ers will not permit the process to be used ona 
= of major proportions because of the existing un- 
nties about performance. 
HRP has awarded a $200,000 contract to the 
»d States Steel Corporation to develop and verify 
ance criteria for the use of electroslag butt welds 
tdges. The project is designated NCHRP Project 
EN 4): 
=ctroslag welding is an economical welding process 
ed for welding sections of metal from 1 to 14 
is thick in a single pass. The plates are positioned 
sally, about 1 inch apart, a starting plate is welded 
2 underside of the joint, and water-cooled copper 
are positioned on each side to form the starting 
Flux is introduced at the start of the weld and is 
intinuously as the welding proceeds to maintain a 
+n slag blanket that covers the pool of molten weld 
_ The electrically conductive slag stays molten 
bghout the operation, serving as the heat source. 


The research is expected to be carried out in 2 phases. 
Under the present contract covering only phase 1, the 
research team will review all existing literature on the 
subject, prepare a state-of-the-art report, and undertakea 
program of laboratory testing of specimens taken from 
full-scale welds made by various electroslag methods. 
Testing will include evaluation of fracture toughness, 
fatigue crack growth, tensile properties, residual stresses, 
and metallurgical properties. The researchers will then 
develop tentative acceptance tests and criteria for elec- 
troslag butt welds based on their findings. A final report 
on this phase is expected by April 30, 1976. 

Phase 2 will consist of fabricating and dynamically 
testing full-sized girders to determine fatigue and fracture 
behavior of electroslag butt welds in girder flanges. These 
tests are expected to show that properly made electro- 
slag joints have adequate fatigue and fracture strengths 
for highway bridge applications and that the joints can 
withstand the worst expected service conditions without 
premature failures. 


Uniformity of 
Traffic Signals Sought 


Many motorists who have driven in a strange area have 
experienced a moment of hesitation or even panic when 
they encounter an unfamiliar traffic control signal. 
There have been some attempts to standardize traffic 
signals, but these standards have been developed for the 
most part from subjective decisions and should be re- 
placed by scientifically based guidelines. 

In an attempt to develop such guidelines, NCHRP has 
entered into a $300,000, 27-month research contract 
with KLD Associates, Inc., of Huntington, New York. 
The research agency is charged with preparing guidelines 
for optimum traffic control signal design configurations 
at intersections and midblock crossing locations. It will 
take into account costs and user response in terms of 
observance, safety, and efficiency. 

The research project, which is designated NCHRP 
Project 3-23, FY ‘74, will include a state-of-the-art study 
on current traffic control signal design and operation and 
a behavioral study, using time-lapse photography, of 
driver response to traffic signals. 


Penn State Evaluates 
Winter Driving Aids 


To keep the nation’s traffic moving even in the worst 
winter conditions, industry has developed a large num- 
ber of traction aids such as snow tires, tire chains, 33 
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studded tires, limited slip differentials and nonlocking 
brakes, 4-wheel drive systems, polyethylene chains, and 
improved rubber compounds for tires. Some perform 
well; others are of more dubious value. In addition, 
some of these devices are quite damaging to pavement 
surfaces. 

In an attempt to investigate the relative merits and 
characteristics of currently available devices for improv- 
ing vehicle performance on ice- and snow-covered roads, 
NCHRP has awarded a contract to Pennsylvania State 
University. The project, designated NCHRP Project 
1-16, FY '74, is expected to run for 2 years. Overall 
project funding is $300,000; however, only $150,000 
has been contracted for initial work. 

The researchers will select methods and develop cri- 
teria to be used as a standardized procedure for effec- 
tively evaluating winter-driving traction aids for pas- 
senger cars, multipurpose passenger vehicles, and light 
trucks with regard to vehicle performance (traction, 
braking, and control), pavement surface characteristics 


(physical properties of ice and snow), and pavement wear. 


They will then conduct an experimental program to 
evaluate the performance of available winter-driving trac- 
tion aids on ice and snow and provide a limited evalua- 
tion of any possible adverse effects caused by these aids 
if used on bare pavements. 

Finally, they will prepare an overall cost-benefit type 
of ranking for winter-driving traction aids, singly and in 
combinations where appropriate. Factors such as per- 
formance on snow and ice, pavement wear, economics, 
user convenience, practicality, durability, and reliability 
will be considered in the ranking. 

Research will not cover the effects of these aids on 
accident frequency and severity. 


Specification Changes 
Recommended in Fatigue Provisions 
for Steel Bridges 


After an intensive study of the fatigue behavior of steel 
bridge members, researchers at Lehigh University rec- 
ommended changes in specifications published by the 
American Association of State Highway and Transpor- 
tation Officials, the American Welding Society, and the 
American Railway Engineering Association. 

The research into fatigue strength of welded steel 
beams was carried out at Lehigh University and Drexel 
University under contract to NCHRP. Drexel University 
acted as a subcontractor to Lehigh University. Results 
of the study have now been published by the Transpor- 
tation Research Board as NCHRP Report 147, Fatigue 
Strength of Steel Beams With Welded Stiffeners and 
Attachments. 

The importance of welding and welded details on the 
life expectancy of highway bridges was emphasized dur- 
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ing the AASHO Road Test, where fatigue fractures were 
observed in cover-plated steel-beam bridges, and more 
recently in similar structures in the field. Of great signif- 
icance in these bridges are factors such as the loading 
history of the structure, the types of materials used, the 
design details, and the quality of fabrication. Among the 
important design details are cover plates, stiffeners, at- 
tachments, and splices. 

In the past, only approximate general design relations 
have been possible on the basis of the limited existing 
experimental data. In 1966 Lehigh University and its 
subcontractor, Drexel University, began research on the 
first phase of NCHRP Project 12-7 to develop design 
relations for rolled and welded beams, both with and 
without cover plates, and for welded beams with flange 
splices. More than 3 years later 374 beam specimens had 
been tested, and the results were published in NCHRP 
Report 102, Effects of Weldments on the Fatigue 
Strength of Steel Beams. Recommendations contained 
in that report were adopted in the 1971 AASHO Speci- 
fications for Highway Bridges. 

The newly published NCHRP Report 147 is based on 
phase 2, the purpose of which was to extend the study 
to details not covered in phase 1 and thereby to make 
possible the development of comprehensive design and 
specifications provisions. Some 157 steel beams and 
girders were fabricated and tested in phase 2. Most of 
these tests were used to define the fatigue strength of 
transverse stiffeners and attachments under constant- 
amplitude fatigue loading. 

Researchers found that stress range accounted for 
nearly all the variation in fatigue life for all stiffener and 
attachment details examined in this study. The authors 
recommended use of this finding in appropriate provi- 
sions of the AASHTO Standard Specifications for High- 
way Bridges. The recommendations were approved and 
are included in the AASHTO 1974 interim specifications. 

The beam bending stress range at the weld toe deter- 
mination was found to dominate the fatigue strength of 
full-depth stiffener details welded to the web alone. The 
bending stress range at the stiffener-to-flange weld de- 
fined the strength for stiffeners welded to the web and 
the flanges. 

According to the report, welding transverse stiffeners 
to the tension flange should be permitted when desired. 
The fatigue strength provided by such details is much 
greater than that provided by attachments with lengths 
equal to or greater than their width. 

New design categories have been added to the 
AASHTO specifications to provide for the effect of at- 
tachment length of allowable fatigue stresses. The same 
fatigue strength values are applicable to transverse stif- 
feners and very short attachments (less than 1% inches). 
A category has been provided for attachments welded to 
the flange or the web with lengths between 1% inches 
and 12 times the attachment thickness, but not more 
than 4 inches. 

All welded details were observed to experience fatigue 
crack growth from an initial microflaw at the toe of fillet 
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welds. The fatigue crack grew as a semielliptical part- 
through crack during most of the fatigue life. From 80 
to 95 percent of the life was consumed in propagating 
the crack through the plate thickness, depending on the 
detail. 

Attaching diagonal bracing to the transverse stiffeners 
had no effect on their fatigue strength. 

A theoretical stress analysis based on the fracture 
mechanics of crack growth confirmed the suitability of 
the empirical regression models. The theoretical analy- 
sis also provided a means of rationally explaining the ob- 
served behavior and permitted the effect of other varia- 
bles such as plate thickness and initial crack size to be 
examined in a rational way. 


Getting Research Findings 
Into Practice 


The tremendous increase in highway activity that fol- 
lowed the end of World War || brought with it a related 
increase in the number, size, and complexity of prob- 
lems faced by highway agencies. To cope with these 
problems, most agencies increased their research efforts 
and soon came to the realization that their research out- 
put could be maximized by formalizing their processes, 
programs, and assignment of funds to research. More 
recently, many agencies have found it necessary to in- 
stitute consciously managed efforts to translate research 
results into practice to make sure that they are getting 
the most return for their research dollars. 

As part of a continuing program of synthesizing and 
reporting information on common highway problems, 
NCHRP has published Synthesis of Highway Practice 23, 
Getting Research Findings Into Practice. To develop the 
publication in a comprehensive manner and to ensure 
inclusion of significant knowledge, NCHRP assembled 
information on current practice from many highway 
agencies. The report describes implementation proce- 
dures that have been applied successfully by a number of 
highway agencies under a wide variety of organizational 
structures. The processes in several instances are sub- 
jected to detailed dissection so that the important ele- 
ments can be easily recognized. 

Most successful procedures were found to be con- 
structed on the premise that effective implementation is 
a continuous process that begins at the earliest stage of 
planning of a research endeavor and remains active until 
the product of the endeavor is used. One or more of the 
processes that are described should be adaptable in al- 
most any type of highway organization. 

The report covers areas such as the use of computer- 
ized information services, seminars, and conferences and 
the distribution of research reports and technical litera- 
ture. The report emphasizes several principles to be ob- 
served in getting research findings into practice. 


Research planning must include consideration for im- 
plementation of findings. 

A research planning team must include potential users. 

Research must be monitored to enable timely use of its 
findings and its modification or termination, if 
warranted. 

Research reports must be written promptly and in the 
language of the user. 

Reports should be distributed to appropriate people 
within and without each agency. 

Negative results also should be reported and dissemi- 
nated. 

Evaluation of research and its findings must be made 
before deciding whether findings should be imple- 
mented. 

Procedures must be available for getting research find- 
ings into practice. 


New Synthesis Report: 
Maintaining Traffic Signals 


Stoplights and other traffic signals play a vital role in 
keeping traffic moving in a controlled manner. Break- 
downs either in the individual signal or in the entire sys- 
tem can lead to accidents or to disruption in the traffic 
flow that is both annoying and costly to the highway 
user. The resulting congestion also contributes to air 
pollution. 

The frequency of failure and the length of time that 
the signal is out of service are strongly related to the 
quality and level of maintenance that is provided. That 
is also true of equipment life. 

NCHRP Synthesis of Highway Practice 22, Mainte- 
nance Management of Traffic Signal Equipment and Sys- 
tems, recently published by the Transportation Research 
Board, describes the management measures that are bein 
applied by a variety of agencies representing a wide rang 
of responsibility with respect to the number and com- 
plexity of the equipment units and systems for which 
they have maintenance responsibility. Individual opera- 
tions that have been used with evident success, including 
handling of maintenance repairs, routinely inspecting an 
maintaining parts, furnishing and stocking repair shops, 
attracting and retaining personnel, and keeping records 
and documentation, are described and analyzed in 
Synthesis 22. 

Maintenance of traffic signal equipment and systems 
falls into several categories. Routine maintenance en- 
sures that signals continue to operate. It includes lubric: 
tion, adjustment, cleaning, and painting. Preventive 
maintenance is the inspection and replacement of parts 
at regular intervals. Emergency repairs are necessary to 
restore signal operation after a service failure. Signal 
maintenance may also be done as reconstruction. 


| Procedures for replacing lamps vary among jurisdic- 

s. Some replace all burned-out lamps as soon as pos- 
e, while others only replace red lamps immediately 
other lamps within a day or two. Many agencies 

€ a group relamping procedure. One version is group 
lacement of red and green lamps and replacement of 
low lamps only when failure occurs. Another proce- 
e is to relamp an entire intersection when any one 

ns out. Relamping intervals range from 6 months to 
ears. Cleaning of lenses and reflectors is carried out 
an average of once a year. 

/Control equipment is inspected to verify that it is 
rating properly. For signal systems, the route is 

‘ven to check progression, and controller timing is usu- 
checked with a stopwatch. Repair of controller 
ipment is generally carried out at the shop. Special 
blems are associated with central computer control of 
ffic signal systems. These include contracting for 
intenance and repairs, timesharing problems, and 
aintenance and updating of the computer software. 

Because maintenance of traffic signals involves a 
ajor investment in manpower, material, and funds, it 
quires a high degree of management. Service histories 
all signalized intersections, as kept by nearly all agen- 
2s, are important because they form the basis for plan- 
ng, design, and maintenance decisions. Management 
ntrol of inventory is essential, as is administrative con- 
>| of work order completion reports, materials reports, 
id labor and equipment records. 

Fiscal controls, including cost accounting, budgeting, 
d payroll control, are necessary to keep costs as low 
possible and to indicate how much is spent and where 
is spent. Even with these controls, the cost of main- 
ining an intersection is difficult to determine. Many 
sts, such as overhead, are not traceable to a specific 
tersection or cannot be fairly apportioned. 

The following conclusions are some that were reached 
Synthesis 22. 


2ficiencies in maintenance lead to signal malfunctions 
breakdowns that cause delays to motorists, increased 
cident potential, increased fuel consumption, and air 
lution. Thus, it is important to have a signal mainte- 
nce program that includes routine and preventive 
aintenance to ensure that problems are kept to a mini- 
um. 


1 important factor in the maintenance management of 
iffic signal equipment and systems is location of the 
inal maintenance unit within an organization. The 
ost logical location is within a Bureau of Traffic or 
uivalent unit. 


\s-built’” plans and service records are essential to ef- 
sient operations of the traffic organization. The as- 
jilt plans make it easier to locate all the component 

rts of a signal installation, especially underground . 
mponents. Service records are used to make planning, 
sign, and maintenance decisions, and they must be ac- 
rate, complete, and readily accessible. 


Because of the financial restraints faced by many juris- 
dictions, requests for appropriations are coming under 
closer scrutiny. In competing for the necessary funds, 
signal maintenance officials will face a difficult task un- 
less they can clearly document expenditures and the ad- 


ditional benefits that can accrue from increased appro- 
priations. 


Milestones and Mileposts: 
Highway Location Reference Methods 


The use of milestones and similar devices to help travel- 
ers determine how far they are from their destinations 
goes back as far as the days of the Roman Empire. As 
the size and complexity of highway networks increased, 
the importance of highway markers grew, and numerous 
innovative marking methods have been tried with vary- 
ing degrees of success. Synthesis of Highway Practice 
21, Highway Location Reference Methods, describes the 
methods that have been used and are in use today and 
cites the advantages and disadvantages of each. 

The milestones installed on Roman roads both in Italy 
and in Britain fell into disuse after the fall of the Empire, 
and official distance markers did not appear again in 
England until the eighteenth century, when milestones 
on the Cambridge-Barkway Road created a great sensa- 
tion and were highly praised by travelers. By the late 
eighteenth century milestones were seen in America, the 
first being erected on the Boston Post Road in 1/763 by 
Benjamin Franklin. Their widespread use did not begin 
until the early 1920s, when markers known as mileposts 
appeared on the roads of a few states, initially in the 
form of concrete pillars. 

The rapid expansion and drastic changes in the na- 
tion’s highway system beginning around 1916 were re- 
flected in significant modifications in highway markings. 
The realignment and abandonment of roads and the con- 
struction of many new highways made many of the old 
mileage signs virtually useless. They were gradually re- 
placed by signs displaying point-to-point distances and 
route numbers based on the uniform highway number- 
ing system. In addition, travelers were greatly aided by 
the widespread production and distribution of tourist 
maps that made use of readily identifiable landmarks as 
well as mileage markers and signs. 

This increased availability of other devices for the 
guidance of travelers resulted in a marked decline in the 
use of mileposts except in a few states and on turnpikes. 
However, with the passage of the Federal-Aid Highway 
Act of 1956, which required that mileposts be installed 
on the Interstate System, fewer markers became more 
significant, representing a basic element in the planning, 
construction, and administration of the nation’s highway 


system. . 
Since 1966, the prevailing attitude toward mileposts 
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has been to consider them for use in location referenc- 
ing and not necessarily as a convenience to travelers. 
This attitude, which appears to be gaining support, con- 
siders the milepost to be a reference post; that is, the 
number on the post is not necessarily considered to be 
an accurate mileage figure. This particular approach was 
generated as an attempt to resolve the problem that 
arises when construction changes the length of a route 
and makes milepost numbers invalid. 

Other location reference methods have been devel- 
oped to combat this problem. Some states have em- 
ployed such methods as mileposts on paper and the ref- 
erencing of locations to landmarks such as intersections. 
Other states have changed the O points for their mile- 
posts to county lines and to the beginning of control sec- 
tions in an effort to reduce the impact of construction 
changes on their mile markers. 

The milepost system permits the user in the field to 
determine his or her location simply by adding or sub- 
tracting the distance to the milepost. A reference post 
ordinarily does not permit computation of a location in 
the field because the reference post does not provide lo- 
cation information in terms of miles. The milepoint 
must be computed in a central office by usinga file 
that contains actual milepoints from each reference 
post. The necessity of this step and the existence of 
this file distinguish the reference post method from the 
milepost method. In most agencies the mileposts are, in 
fact, being used as reference posts. Even though there 
may not be a formal version of the file, the true loca: 
tions of the mileposts are retained somewhere in the 
records of the highway agency. 

Information for the report was obtained in discus- 
sions with representatives of the agencies in several states 
concerned with the use of location reference methods. 
Included were law enforcement personnel, maintenance 
personnel, traffic engineers, public utility engineers, high- 
way planning personnel, and members of city engineering 
departments. These discussions provided valuable infor- 
mation regarding the types of location reference meth- 
ods used and the nature of problems encountered. A 
second source was a survey of location reference meth- 
ods as used by the various states conducted in late 1971 
by the Federal Highway Administration. 


Cost-Effectiveness Priorities 
Assessed for Roadside 
Safety Improvement Programs 


Single-vehicle accidents represent a sizable portion of all 
accidents, particularly on freeways. They account for 
approximately half of the fatal accidents and 40 percent 
of all accidents on freeways. The influence of roadside 
design in this grim picture is of major importance. The 
elements of roadside design that contribute largely to 


the severity of single-vehicle accidents are obstacles such 
as bridge abutments and piers, bridge rails, signposts, 
luminaire supports, utility poles, trees, drainage struc- 
tures, steep side slopes, and guardrails. 

Highway agencies commonly have funded programs 
to improve roadside safety. The highway administrator 
who is faced with the task of improving roadside safety 
on a statewide basis must decide how to achieve the 
safest environment for a given amount of money. But 
what are the priorities? In what areas can the most ben 
fit for the dollar be derived? 

To help answer this question, NCHRP entered into a 
contract with the Texas Transportation Institute, Texas 
A&M University. The research, a part of NCHRP Pro} 
20-7, was designed to develop a cost-effectiveness ap- 
proach for programming roadside safety improvements. 
Results of the research have now been published as 
NCHRP Report 148, Roadside Safety Improvement Pr 
grams on Freeways—A Cost-Effectiveness Priority Ap- 
proach. 

The researchers developed a probabilistic hazard in 
model as the vehicle for ranking various items or kinds 
roadside safety improvements on the basis of economic 
return. The probabilistic approach was selected becau 
of its unique suitability where occurrence frequencies 
are low, as in the case of roadside accidents associated 
with individual obstacles. The model considers fre- 
quency of encroachment and lateral placement of vehi- 
cles moving off the pavement and into the roadside area 
lateral placement and size of roadside obstacles; and ac- 
cident severity associated with different obstacle types. 

The probabilistic approach is intended to comple- 
ment, not supplant, the existing processes of selecting ; 
locations for spot improvements. The probabilistic ap- | 
proach can identify locations of probable high accident. 
potential: Accident records can identify locations of | 
known high accident experience. ) 

The precision of the model is heavily dependent on | 
the precision with which the encroachment frequency 
and placement data of a single research project can be 
generalized. It is dependent also on the precision with 
which typical accident cost and rate data available to 
potential users can be generalized. Both are relatively 
unknown at this time. However, refinements are possi-. 
ble in the assumptions and analytical procedures. | 

The report states, ‘‘A roadside safety improvement 
program will usually compete for funds with other pro- 
grams that have priorities forced by political, social, en- 
vironmental, or pseudo-economic pressures. Such pro- } 
grams might involve new construction, operational! im-— 
provements, other safety improvements, or highway 
beautification. The cost-effectiveness approach is a 
powerful aid in selling the dollar effectiveness of road- 
side safety improvements, at least for high priority item 
To say, for example, that certain improvements will 
cost less than $20 per fatal or nonfatal injury accident 
saved is a convincing argument for funding a program tc 
effect these improvements.” 

The study and report provide a system or method 


Inereby analysis can be made of possible roadside safety 
jnprovements to judge their effectiveness in relation to 
j st. In the establishment of the analysis procedure, 


| rtain assumptions and generalized data for freeways 

ly were drawn together. As such, the report is a dem- 
instration of how such analyses can be made rather than 
resentation of what values should be used. It is di- 
tly applicable to a specific highway section only ina 
foadly illustrative manner. However, state or local cost 


cident, and traffic operational data can be assembled 


, 


It is hoped that this report will provide the incentive 
pr individual states or other highway agencies to enlarge 
the limited data now available in these areas. With 
equate data in hand, analyses can be put into use to 
sure that available funds will be used efficiently for 
ighly productive improvements on highways. 


INFORMATION SERVICE NEWS BRIEFS 


‘RB Holds Conference on Transportation 
nformation Services 


In June 13-14, 1974, the Transportation Research 

joard held a conference on transportation information 
2rvices to learn more about users’ needs and wants for 
‘ansportation information, to discuss the effectiveness 

f existing information services, and to identify desirable 
Nanges for existing services. 

Approximately 80 people participated in the con- 
rence. Twenty-six were from federal agencies; 18 were 
‘om regional, state, and local transportation agencies, 

5 were from academic institutions; and 11 were from 
usiness and industry. 

The conference was chaired by S. M. Breuning of 
outheastern Massachusetts University; discussion groups 
ere chaired by V. J. Roggeveen of Stanford University, 

B. Schnell of the American Transit Association, and B. 
wcobson of Northwestern University. 

In his welcoming remarks, W. N. Carey, Jr., TRB 
ecutive director, informed the group about the broad- 
ling scope of TRB and its continuing concern for sys- 
matic information transfer. William J. Harris, Jr., vice 


Opening session of the TRB Conference on Transportation 
Information Services. Left to right: William J. Harris, Jr., 
Association of American Railroads; G. T. Haugan, Office of the 


Secretary of Transportation; and S. M. Breuning, conference 
chairman. 


president of the Association of American Railroads and 
former chairman of the Board’s Committee on Trans- 
portation Research Information Systems, spoke to the 
general needs of the transportation research community 
for adequate information services. Concerns of the De- 
partment of Transportation were presented by G. T. 
Haugan and A. G. Hoshovsky, Office of the Secretary of 
Transportation. Haugan explained the department's re- 
search and development objectives and their relation to 
transportation information services. Hoshovsky de- 
scribed steps that have been taken to establish a U.S. 
network of transportation research information services. 

One of the 3 groups, chaired by Schnell, directed its 
discussion to needs and services for transit information. 
The group concluded that special efforts should be made 
to identify and satisfy the needs of transit information 
users. 

Another discussion group, chaired by Roggeveen, con- 
sidered problems and needs associated with modally 
oriented users and corresponding information services 
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1 Discussion group on modally ori- 
ented information services. A second 
group concentrated on transit in- 
formation services, and a third group 
considered cross-modal transporta- 
tion information needs and services. 


2 Display of transportation information : 
service products. 


3 Closing plenary session of the TRB 
Conference on Transportation In- 
formation Services. A. G. Hoshovsky, 
Office of the Secretary of Transporta- 
tion, is at the left. In the right fore- 
ground are 2 discussion group chairmen, 
J. B. Schnell, American Transit Associa- 
tion, and Ben Jacobson, Northwestern 
University. 


such as the Highway Research Information Service, the 
Railroad Research Information Service, and the Maritim 
Research Information Service. It was concluded that th 
modal services are now satisfying many needs but that 
their scopes should be extended to include more infor- 
mation of use to planners, particularly on sources of 
statistical data. 

The third group, chaired by Jacobson, considered 
needs and services for the entire transportation field. 
Needs were identified for information on statistics 
sources, directories to information services, and informa 
tion on transportation programs, policies, and regula- 
tions. 

As an adjunct to the discussions, the conference in- | 
cluded exhibits of the products of many transportation | 
information services, and demonstrations of on-line | 
retrieval from the TRIS on-line data base at Battelle | 
Columbus Laboratories. | 

The full conference proceedings will be published by 
the Transportation Research Board. 


Information and the Energy Crisis 
HRIS Plays Its Part 


The energy crisis last fall and winter created many dif- 
ferent requests for information from the Highway Re- 
search Information Service. HRIS is a computer system 
of approximately 60,000 abstracts and resumes of ongo- 
ing and completed U.S. and foreign research dealing witt 
all aspects of highway transportation. a 
The users of the system, the states and the Federal 
Highway Administration, query the system through 
batch mode retrievals and obtain a printout of documen 
records, bibliographies, and other materials pertaining tc 
their topics. Beginning last fall, HRIS witnessed a grow- 
ing number of requests for materials dealing with energy 
conservation. For example, great interest has been ex- 
pressed in fuel consumption for various modes of transit 
in car pooling, in priority lanes for high-occupancy vehi- 
cles, and in recycling. More than one search was made 
for information pertaining to hitchhiking licenses and 


: imps. In the case of the latter, one source suggested 
nat dirigibles could efficiently move oil from the 
laskan north slope to refineries in contiguous states, 

This ever-increasing number of requests prompted 
RIS to take definitive steps. First, new sources of in- 
rmation were identified, documents were obtained, 
id abstracts were entered into the system. Second, 
RIS prepared an ‘energy package,’ composed of 10 
ibliographies containing a total of 312 selected ref- 
ences and 8 document packages. The 8 packages of- 
red are as follows: 


rransit and the Energy Crisis 

ruel Consumption Comparison Between Automobiles 
and Urban Bus or Rail Transportation Systems 

nergy Crisis and Future Concepts 

arketing of Transit Services to Induce Greater 
Patronage 

estricting Vehicles From Central Business Districts 

ar Pools and Commuter Parking 

lectric Vehicles 

oods Movement and the Energy Crisis 


To supplement this material and keep users current, 
n update package containing documents, bibliographies, 
nd other materials has been mailed to more than 65 
yovernment agencies, universities, and private organiza- 
ions once each month. 

HRIS continues to receive requests for individual 
searches on topics related to energy. The topics of the 
‘equests, however, have taken a different direction. Re- 
Juesters are now interested in many cost-effective as- 
ects Of asphalt. The rapidly improving cost position of 
igid versus flexible pavement is being closely watched. 
3ridge designers are investigating construction methods 
nd design procedures that could reduce fuel consump- 
‘jon and materials usage. Maintenance engineers are in- 
erested in more efficient use of equipment and person- 
1el, possible restriction of mowing, and reduction of 
ome interchange lighting where possible. Rejuvenation 
of old asphalt mats is also a topic of interest. 

All requests received complete and thorough re- 
ponses directed toward the prime goal of HRIS: pre- 
enting duplication of costly research through quick, ac- 
‘urate, and complete exchange of information in order 
0 promote high quality and efficient transportation for 
he nation. HRIS is helping to prevent the reinvention 
f the wheel. 


Robert Orth, Florida Department of 


ON-LINE RETRIEVAL SERVICE FEATURED 
AT TRB’s SUMMER MEETING IN FLORIDA 


On-line retrieval service was provided to the registrants 
at TRBs Seventh Summer Meeting in Jacksonville, 
Florida, and more than 40 requests for on-line searches 
were received from 26 people who attended the meet- 
ing. 

This year the searches were characterized by ques- 
tions of substance and acceptance of on-line retrieval 
output, as opposed to the curious and ‘‘new-toy” atti- 
tudes shown by some of the attendees at earlier meet- 
ings where on-line retrieval was presented. 

The on-line retrieval terminal operated by the HRIS 
staff provided immediate access to 26,000 records of 
recently completed and ongoing transportation research 
projects. The on-line file of the Transportation Re- 
search Information Service now contains 12,000 rec- 
ords from the Highway Research Information Service, 
1400 records from the Railroad Research Information 
Service, 2850 records from the Maritime Research In- 
formation Service, 2300 records from the Transporta- 
tion Research Activities Information Service, and 
4350 abstracts of research sponsored by the U.S. De- 
partment of Transportation that are available from the 
National Technical Information Service. In addition, 
there are 3000 Transportation Noise Research Informa- 
tion Service records and 100 technology-sharing special 
records in the on-line file of the Transportation Sys- 
tems Center. 

HRIS is continuing to offer on-line retrieval service 
during fiscal year 1975. Anyone interested in learning 
more about TRIS on-line retrieval is invited to contact 
HRIS Manager Arthur B. Mobley at 202-389-6782. An 
on-site demonstration of on-line retrieval can be pre- 
sented to any state highway or transportation depart- 
ment representatives who are interested in using the 
service. 


Transportation, and Abe Taragin, Federal 
Highway Administration, discuss terminal 
operations with David E wing, HAIS 
(seated), while NCHRP Project Engineer 
David K. Witheford and HRIS Manager 
Arthur B. Mobley look on at right. 


FOREIGN RESEARCH NEWS BRIEFS 


i 1 The Trans-Canada Highway stretches — 
canada Boa apd ats toward the foothills of the Rocky =—— 
Transportation Association Mountains in Alberta. The Castle River — 

e : fits * : 
Looks Back on Bridge is in the foregroun : 
60 Years of Service 2 Glacier National Park in the Seite 
Mountains was inaccessible by roa 
until the Trans-Canada Highway was 
completed. 
In 1914 delegates to the first Canadian and International 3 Canada’s modern network of high- 
O mil- ways has opened up a wealth of scenic 
Good Roads Congress were amazed to hear ‘ae $6 ; ways has opened Up oes a 
lion was being spent on roads in Canada and that goo StJohn’s, NOwrtERHGae, 
roads did not come cheap. They ranged, it was reported, 4. A modern elevated oxtree eae 
from $5,000 to $8,000 for a good macadam surface. a high volume of traffic to and from 


downtown Montreal in Quebec. 


Prices are not the only things that have changed in the 
ensuing 60 years. The Canadian Good Roads Associa- 
tion, formed by charter after the 1914 meeting, is now 
the Roads and Transportation Association of Canada. 
The association celebrated its sixtieth anniversary in con- 
junction with the sixtieth anniversary of the Quebec 
Ministry of Transport in May 1974 with a Symposium 
on Quebec Transportation—Yesterday, Today, and To- 
morrow. The symposium, held in conjunction with 
Canada’s National Transportation Week, attracted sev- 
eral hundred people to the Hotel Bonaventure in 
Montreal. 

Government officials reviewed the full range of ac- 
tivities that have transformed the Canadian Good Roads 
Association and the Ministry of Transport since their 
inception and projected their ideas about the future activ- 
ities of the groups. Technical papers on airports, sea- 
ports, and the city of tomorrow and its relation to trans- 
portation were also presented. 

The banquet speaker was Raymond Garneau, 

Quebec Minister of Finance. Further anniversary cele- 
brations are scheduled during the Roads and Transporta- 
tion Association of Canada’s conference in Toronto, 
September 23-26, 1974. A highlight of the opening day 
will be a kaleidoscopic presentation by the International 
Road Federation on major transportation developments 
around the globe. Speakers from the USSR, Japan, and 
South America will participate in the International Day 
sessions. 

The extent of the change in Canada’s highway picture 
and the activities of RTAC is indicated by the following 
statements in the anniversary booklet issued by the 
association: 
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The Canadian Good Roads Association was incorporated 
August 29, 1917. It was to become the Roads and Transpor ta- 
tion Association in 1970 indicating a broadened interest from 
roads and road traffic to other forms of transportation as well. 

The railway had been the chosen instrument of develop- 
ment and, when the first motor vehicle had made its appear- 
ance in Canada in 1896, its potential could not be exploited. 
The situation remained virtually unchanged in 1914. Progress 
had been slow, good roads were few. Many new automobile 
owners found a Sunday afternoon drive almost too great a 
risk. Muddy paths bogged down the family flivver and damp- 
ened travelers’ spirits. 

In 1914, Canada with a population of 7.2 million had 
50,485 passenger cars and 384 commercial vehicles and spent 
$60 million on roads, 

By 1920 there were 251,949 cars and 22,310 trucks; and by 
1924, Canada with a population of 9.1 million had 581,260 
cars, 64,003 commercial vehicles, 49,323 miles of surfaced 
roads, and 336,149 miles of other roads. Road expenditures 
were $93 million. 

Between 1922 and 1944 the association sponsored a series 
of interprovincial conferences on road needs and pressed not 
only for greater provincial and local road efforts but federal 
involvement as well. 

The idea of a Trans-Canada Highway originated in 1910 and 
two years later, Thomas W. Wilby, a Britisher, demonstrated it 
was still a thing of the future. It took him 52 days to travel 
from Nova Scotia to Vancouver Island and then his car had to 
use other means of transportation for part of the trip. 

The first ray of light came in 1919 when the government, 
prodded by the CGRA and the Canadian Automobile Associa- 
tion, passed the Canada Highway Act. It provided the prov- 
ince with $20 million in federal funds. Meeting at CGRA- 
sponsored interprovincial conferences, the various governments 
had begun in 1944 seriously to consider a start. On December 
9, 1949, Parliament passed the Trans-Canada Highway Act, 
promising federal funding for the construction of a coast-to- 
coast hard-surfaced all-weather road. 

Although the Trans-Canada was officially opened at Rogers 
Pass on July 30, 1962, it wasn’t until 1967 that the 4,860-mile 
Trans-Canada—the world’s longest national highway—was com- 
pleted at a cost of more than $1 billion. 

From its beginning to 1950, membership in the Good Roads 
Association was limited to governments and individuals, but in 
that year the first major change in the organization occurred 
when industry was given a formal voice. 

CGRA’‘s horizons were widened, too. It joined the Inter- 
national Road Federation, linking it with national organiza- 

: . tions throughout the world. The next two decades were to be 
RAE : : Am Uf the boom years with non-stop construction of cloverleafs, 
ae . superhighways, and just plain roads. 

Perhaps the most significant association project after re- 
organization was setting up a task force to study Canada's 
highway situation. It recommended a research institute, pat- 
terned after the Highway Research Board in the United States 
(now Transportation Research Board). The institute was not 
established, but CGRA began some of the work including 
formation of a Technical Advisory Council, which continued 
to grow in the ensuing years. 
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Enthusiasm and Cooperation Typify 
California DOT's Richard F. Stratfull 


“Somewhere there is bound to be the proper sentiment 
that can express the feeling of pride of being on the team 
that has created the greatest highway transportation sys- 
tem that has ever been created by man. The creation has 
not been uneventful, but has been distinguished by dy- 
namic people whose contributions of new ideas have 
hardly dimmed before being rekindled by those of suc- 
cessors. The continuing technical and practical contribu- 
tions in this ever-changing world of transportation are 
growing by leaps and bounds as the concepts begin to in- 
clude all modes of transportation.” 

This enthusiasm and pride in his profession are im- 
mediately apparent to anyone who meets Richard F. 
Stratfull, senior corrosion engineer in the Division of 


Highways, California Department of Transportation. 
“The pride of being part of the team is not totally 
limited to one organization,’’ he continues. ‘‘For all 
have helped each other with vigor and unselfishness, 
which is demonstrated by the presence of the transpor- 
tation arteries and by the ideals and cooperative spirit 
reflected in the Transportation Research Board.”’ 
Stratfull has many interests that go beyond the limits 
of his professional endeavors. For example, he is the 
chairman of a committee of the California Wildlife Fed- 
eration, which is successfully negotiating to open some 
public lands so that children and others who enjoy na- 
ture close to home can indulge in a favorite pastime of 
“catching no fish.’’ Besides having the distinction of 


ing able to “catch no fish anywhere,” he has for many 
ars been a licensed amateur radio operator. 

For several years he was a volunteer member of the 
S. Coast Guard Auxiliary and participated in its pro- 
m of assisting boaters in distress and making courtesy 
ety inspections for his fellow boaters. 

Stratfull was born and raised in San Francisco, Cali- 
Wrnia, and studied civil engineering at Healds College of 
gineering in San Francisco. His employment began 
\th the California Division of Highways in 1947, and he 
w holds the unique distinction of being the only senior 
rrosion engineer in the Department of Transportation. 

Beginning in 1952, under the able direction of the 
irmer chief of the laboratory, Francis N. Hveem, he 
rked with Bailey Tremper and John L. Beaton, pub- 
shing their first findings on the causes of corrosion of 
| in concrete through the Highway Research Board 
iow TRB) in 1958. 

In 1958, Stratfull and Beaton presented a test pro- 
dure for estimating the corrosion rate of metal culverts; 
| 1963, they developed a test procedure for estimating 

e time to corrosion of steel in concrete bridge substruc- 

res. Both procedures were published in the Highway 

ow Transportation) Research Record series. 
_ After Beaton became chief of the California Transpor- 
ition Laboratory, Stratfull worked with Donald L. 
pellman, and they presented results of other investiga- 
ons in 1970 and 1971. These latter studies determined 
ne causes of corrosion of steel in bridge decks and also 
asulted in development of a nondestructive method for 
eld evaluation of waterproof membranes. At the 1974 
RB Annual Meeting, he presented the results of the 

rst experimental installation of cathodic protection, 
nich can electrically stop the corrosion of steel in con- 
rete bridge decks. 

He has been active in both elective and appointive 
apacities in AASHTO, ASTM, ACI, AWWA, and NACE. 
le is the first chairman of TRB Committee on Corrosion. 

Stratfull has also served the TRB as an advisory panel 
vember of 3 NCHRP research projects and 2 synthesis 
anels. He was selected to serve on 3 technical advisory 
ommittees of the FHWA. 

In 1970 he was awarded the commendation of Engi- 
eer of the Year by the Western Region of the NACE 
nd received commendations by a Resolution of the Cali- 
ornia State Assembly Rules Committee in 1971 by a 
solution of the Senate of the California State Legisla- 
ire. In 1973, he was awarded the Citation of Recogni- 
on for Outstanding Contributions to the NACE. 

In addition to serving in many capacities, Stratfull 
as found the time to author or coauthor 56 California 
ransportation Laboratory reports and 27 technical pub- 
cations. 

He has also been a consultant to the U.S. Navy, for 
hom he traveled in the Pacific Ocean area, and to the 
razilian Government in Rio de Janiero. 

Stratfull’s contributions to highway technology are a 
eat compliment to the California Department of Trans- 
ortation and of great technical importance to all. 


New Concepts of Transportation Planning 
Needed, Says PennDOT’s Jack Kinstlinger 


As deputy secretary for planning of Pennsylvania's De- 
partment of Transportation, Jack Kinstlinger brings to 
the position some positive opinions and refreshing ideas 
about the future of transportation planning. 

“le are in the midst of a fast-moving and stimulating 
period of transportation research and decision-making 
when old traditions and disciplines are being replaced by 
new philosophies, methodologies, and institutional ar- 
rangements,” says Kinstlinger. ‘We must look at total 
transportation systems for moving people and goods ef- 
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ficiently, effectively, and economically. The impact of 
transportation on existing and proposed community 
forms, population growth and settlement, energy and 
resource consumption, and environmental quality must 
be given prime emphasis. In our planning and research 
we must move easily among the different modes and be- 
tween capital investments and operating practices, con- 
sidering economic and social issues, questions of equity 
among various groups and neighborhoods, and cost ef- 
fectiveness and level of investment. 

Solutions to transportation congestion must look 
increasingly toward reshaping transportation demand 
rather than increasing capacity. The complete transpor- 
tation planner and researcher must consider not only 
technical and planning issues but appropriate policy 
questions—financial, legislative, and institutional. All of 
this, needless to say, requires an immense new body of 
knowledge and better trained professionals, The Trans- 
portation Research Board and the many talented profes- 
sionals involved in its activities are uniquely qualified to 
undertake the challenge of moving into these new areas.”’ 

Kingstlinger is himself active in TRB affairs. He 
served as workshop chairman and a member of the reso- 
lution and advisory committees of the Conference on 
Organization for Continuing Urban Transportation Plan- 
ning held in 1971 and as chairman of the Conference on 
Statewide Transportation Planning held earlier this year. 
He is a member of 2 NCHRP advisory committees, serves 
as chairman of the TRB Committee on Statewide Multi- 
modal Transportation Planning, and is a member of TRB 
Committee on Intergovernmental Relations. 

He is a graduate of Rensselaer Polytechnic Institute, 
where he received his bachelor’s degree in civil engineer- 
ing in 1952, and of Massachusetts Institute of Tech- 
nology, where he earned his master’s degree in 1954 
while working as a research assistant in structural dy- 
namics. 

After military service with the Civil Engineering 
Corps, U.S. Navy, Kinstlinger became a projects engi- 
neer with Tippets, Abbett, McCarthy, and Stratton, 
working on planning projects involving highway trans- 
portation, ports, industrial development, and regional 
and city development. 

In 1963 he was named manager of that organization's 
New England Branch Office, and in 1967 he was named 
project director for a land use and transportation study 
of the Delaware River. The latter study was done for the 
Delaware River Port Authority and Philadelphia Port 
Corporation. He also participated in the planning for ex- 
pansion of the Greater Pittsburgh Airport. 

He joined the Pennsylvania Department of Highways 
in 1968 as director of advance planning and was pro- 
moted to his present position 2 years later. 

Kinstlinger, who is a registered professional engineer 
in Pennsylvania, New York, Massachusetts, New Hamp- 
shire, and Washington, is a fellow of the American Soci- 
ety of Civil Engineers and a member of the American 
Institute of Planners and the Institute of Traffic Engi- 
neers. 


He is regional chairman of M.I.T.’s Alumni Fund and 
a member of the steering group of AASHTO’s Standing 
Committtee on Planning. He heads a number of state- 
wide advisory committees concerned with planning and 
is a member of several others. 

Drawing on his experience in the field, he suggests 
that metropolitan transportation planning could be 
strengthened by “the channeling of construction and 
operating assistance funds through a metropolitan con- 
sortium consisting of appropriate state and local elected 
officials who would be responsible for the planning and 
for the disbursement of construction and operating as- 
sistance funds to those implementing agencies in accor- 
dance with adopted plans and priorities. A key ingredi- 
ent would be the strong participation of the state gov- 
ernment, which, in many states, provides a large part of 
the nonfederal matching funds and must assume respon- 
sibility for the equitable distribution of funds among 
urban and rural areas. 

“It is sheer folly to expect federal bureaucracy to 
deal directly with some 300 urban areas in the nation,” 
Kinstlinger concludes. ‘’The states can provide the 
coordination and decision-making that can make the 
combined federal, state, and local system operate ef- 
ficiently and fairly.” 


APERS SOUGHT FOR 
SCE CONFERENCE 


he American Society of Civil Engineers has issued a call 
r papers in connection with its Conference on In Situ 
leasurement of Soil Properties to be held June 1-4, 
975, at North Carolina State University, Raleigh. 
The objective of the conference is to assess for anal- 
‘sis and design purposes the current state of the art and 
uture trends of in situ methods of evaluating soil prop- 
ties. The scope includes consideration of in situ meth- 
ds of measurement, interpretation of test results, com- 
yarisons with laboratory methods, and applications to 
inalysis and design. The evaluation of shear strength, 
leformation and volume change characteristics, in situ 
tresses, and permeability are to be considered. Typical 
est methods to be assessed include static and dynamic 
enetrometers, vibro-seismic devices, other borehole 
hear devices, and pumping tests. Although emphasis of 
he conference will be on soil properties, applications in 
oft rock are considered within the scope of the con- 
erence. Special techniques that are limited to the eval- 
lation of hard rock are excluded. Other exclusions in- 
lude performance measurements, pile load tests, sam- 
ing procedures, and measurements for construction 
ontrol. Geophysical methods other than vibro-seismic 
echniques are also excluded. 

Each technical session will include a state-of-the-art 
scture, panel discussion, and discussion from the floor. 
ession topics will include in situ measurement of per- 
neability, shear strength, initial stresses and deformation 
haracteristics, and volume change characteristics, in- 
luding compressibility, shrink-swell potential, and lique- 
action potential. One session will be devoted to demon- 
trations and exhibits of test equipment and methods. 

Except for the invited state-of-the-art lectures, no 
ormal papers will be presented. However, papers related 
5 the conference theme may be submitted for publica- 
ion in the conference proceedings. All papers will be 
aviewed by the Conference Publications Committee 


prior to acceptance. December 15, 1974, is the deadline 
for submission of manuscripts, which must conform to 
basic ASCE criteria. 

Further details and a copy of the ASCE authors’ 
guide may be obtained from Jay Langfelder, Department 
of Civil Engineering, North Carolina State University, 
Raleigh, North Carolina 27607. 


THIRD MAINTENANCE MANAGEMENT 
WORKSHOP SCHEDULED 


Planning is under way for a third maintenance manage- 
ment workshop tentatively scheduled for July 7-9, 1975, 
in Las Vegas, Nevada, under the joint sponsorship of the 
American Association of State Highway and Transporta- 
tion Officials and the Transportation Research Board. 
Previous workshops were held in 1968 in Columbus, 
Ohio, and in 1970 in Champaign, Illinois. 

The theme of the workshop, ‘‘Maintenance Manage- 
ment: A Team Effort for Effective Programming of 
Resources,’ recognizes the need for a joint effort by 
specialists such as maintenance engineers, management 
systems analysts, budget analysts, fiscal managers, per- 
sonnel analysts, and others—all of whom have a signif- 
icant influence on the programming of resources for 
maintenance operations. Recent research findings have 
focused attention on this problem area, and the work- 
shop will direct attention to actual and potential solu- 
tions. 

Specific subject areas include budgeting, practical 
aspects of developing and implementing a maintenance 
management system, management reports, monitoring 
support services activities, equipment management, and 
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the future of maintenance management systems. 

The Transportation Research Board's Committee on 
Maintenance and Operations Management under Chair- 
man L. G, O'Brien and the American Association of 
State Highway and Transportation Officials’ Operating 
Subcommittee on Maintenance under Chairman W. G. 
Lucas are jointly planning the meeting. Other members 
of the planning committee include W. Bortree, P. E. 
Cunningham, G. Briggs, S. Lanford, G. Ray, and C. 
Burke. 

Persons desiring further information should address 
their inquiries to Adrian G. Clary, Engineer of Mainte- 
nance, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C, 20418. 


SOIL MECHANICS PROGRAM 
SET FOR OKLAHOMA 


The School of Civil Engineering of Oklahoma State Uni- 
versity will hold its 1975 Special Program in Soil Me- 
chanics for Practicing Engineers in 2 phases: Phase 1, 
January 13-May 15, 1975; and Phase 2, June 2-July 25, 
1975. Participants will take 16 semester hours of grad- 
uate credit in Phase 1 and 9 hours credit in Phase 2. En- 
rollment is possible in one or both phases, but will be 
limited to 24 students in each. The program is intended 
to provide comprehensive training in soil mechanics and 
foundation engineering for practicing engineers. In addi- 
tion to the scheduled course work, Phase 1 will include 
a weekly seminar with speakers of national repute in 
soils engineering. 

For additional information, write J. V. Parcher, 
School of Civil Engineering, Stillwater, Oklahoma 74074. 


SKID PREVENTION CONFERENCE 
SCHEDULED FOR PENN STATE 


The Second International Skid Prevention Conference is 
being planned for September 22-26, 1975, at The Penn- 
sylvania State University in University Park (State Col- 
lege). Like the first conference, which was held in 1958 
in Charlottesville, Virginia, it deals with the reduction of 
wet weather accidents of rubber-tired vehicles on high- 
ways, On airport runways, and on guideways. Much prog- 
ress has been made in understanding the causes of pave- 
ment slipperiness and in developing measures for prevent- 
ing and dealing with it. The conference will review this 
progress and focus on the problems of applying the exist- 
ing knowledge to the fullest extent. It will also attempt 
to identify what further research and practical measures 
are still needed to eliminate wet pavement slipperiness, 


which is a significant cause of or contributor to accidents. 


The program features several well-known speakers 


who will highlight the state of knowledge in the areas of 
vehicles and their components and tires, of pavement 
and way characteristics, and of accident experience in- 
cluding legal and human factors as they apply to wet 
weather operation. In addition, there will be numerous 
papers on specific subjects in these areas. A call for 
papers will be issued shortly. For more information, 
write W. E. Meyer, Pennsylvania State University, Re- 
search Building B, University Park, Pennsylvania 16802. 


URBAN PLANNERS TO MEET 


More than 2500 urban and city planners will meet at the 
Hilton Hotel in Denver, Colorado, October 27-30, 1974, 
for the 57th Annual Conference of the American Insti- 
tute of Planners. The conference host will be the Colo- 
rado Chapter of AIP. 

The theme of the conference is ‘Planning Frontiers.” 
The conference will interpret this theme in 2 aspects: 
discussing planning problems that should be faced now 
and discussing the planner’s role in deciding which fron- 
tiers will be challenged by society in the next decade. 
Each day the conference will begin with a plenary ses- 
sion. Themes for these sessions are ‘’Planning for Shared 
Power,” ‘Planning as Urban Growth Management,’ and 
“Planning That Meets the Energy Crisis.’’ Workshops 
will follow the plenary sessions. 

Further information may be obtained from Ellis 
Rawl, Denver Regional Council of Governments, 1776 
South Jackson Street, Suite 200, Denver, Colorado. 


PARTICIPANTS AND TOPICS 
ANNOUNCED FOR EIGHTH ANNUAL 
WORKSHOP ON HUMAN FACTORS 
IN HIGHWAY TRANSPORTATION 


The Eighth Annual Workshop on Human Factors in High- 
way Transportation is scheduled for Sunday, January 12, 
1975, at the Sheraton-Park Hotel in Washington, D.C. 
As has been the case previously in this popular series of 
workshops, the Sunday preceding the start of the TRB 
Annual Meeting is selected so that participants may at. 
tend other TRB programs during the following week. 
This joint activity of the Committee on Motorist In- 
formation Systems and the Committee on Road User 
Characteristics has been developed by a planning com- 
mittee chaired by Harold Lunenfeld of the Federal High- 
way Administration. Six concurrent sessions are planned 
a luncheon and a postworkshop reception will enhance 
interaction among the groups. The individual sessions 
and leaders are as follows: Pedestrians—Wallace G. 
Berger; Intersection Signalization for Vehicles and Pedes- 
trians—L. Ellis King; Means to Alert Drivers to Hazard- 
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| s Locations—Robert S. Hostetter; Drugs, Driving Per- 
mance, and Highway Accidents—Herbert Moskowitz; 
pgnway Environmental Effects on Driver Performance— 
AVId Solomon and Burton W., Stephens; and Teaching 

: cident Avoidance Skills in Driver Education—A. James 
ncKnight. 

A registration fee of $35 is required, and preregistra- 
n is strongly advised because of the limited number of 
prticipants that can be accommodated. Further infor- 
sation can be obtained by writing K. B. Johns, Engi- 
eer of Traffic and Operations, Transportation Research 
bard, 2101 Constitution Avenue, N.W., Washington, 
.C. 20418. 


IAL-A-BUS CONFERENCE 
OAKLAND, NOVEMBER 11-14 


e Fifth International Conference on Demand- 
esponsive Transportation will be held November 11-14, 
974, at the Hilton Hotel, Oakland, California. The con- 
rence is sponsored by the Transportation Research 

ard in cooperation with the American Transit Associa- 
on, the California Department of Transportation, and 
ve Alameda-Costa Transit Authority. 

Demand-responsive transportation systems, sometimes 
ferred to as dial-a-bus or dial-a-ride, provide door-to- 
oor service. Customers telephone their travel requests 
) a control center where trips with similar origins and 
estinations are grouped. Because several people share 
1e use of a vehicle, the cost per trip is considerably less 
Jan conventional taxi fares. 

The Transportation Research Board’s Committee on 
irban Transport Service Innovations (Para-Transit) is in- 
IIved in planning the conference. 

Further information can be obtained from James A. 
cott, Transportation Research Board, 2101 Constitu- 
on Avenue, N.W., Washington, D.C. 20418. 


RAFFIC ENGINEERING CONFERENCE 
LATED AT UNIVERSITY OF ILLINOIS 


he 27th Annual Illinois Traffic Engineering Conference 
ill be held on Tuesday and Wednesday, November 
2-13, 1974, at the University of Illinois, Urbana- 
hampaign. 

Conference sessions will be informative and relevant 
) individuals with interests in traffic and transportation 
igineering. 

Copies of the program and additional information 
ay be obtained from John E. Baerwald, 418 Engineer- 
g Hall, University of Illinois, Urbana, Iinois 61801. 
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A New Look at 
Traffic Science 


Denos C. Gazis, Editor 


Traffic Science. Denos G. Gazis, Editor. John Wiley and 
Sons, Inc., 605 Third Avenue, New York, New York 
10016. 294 pp. $19.95. 


Written by 5 well-known experts in their fields, this book 
reviews the advances in traffic science. It covers all the 
principal approaches to the modeling of traffic problems 
and features flow theories, conflicts in traffic, network 
theory, and control theory. 

Chapter 1—Flow Theories—was written by Leslie C. 
Edie and includes microscopic car-following models, 
macroscopic continuum models, models viewing traffic 
as a statistical ensemble, and the application of tech- 
niques of statistical mechanics to traffic flow. Some of 
the problems discussed by Donald R. McNeil and George 
H. Weiss in chapter 2 deal with crossing and merging at 
uncontrolled points ina traffic system. In chapter 3, 
Denos C. Gazis discusses the applications of control 
theory to the optimization of the operation of traffic 
systems and offers examples such as the optimum con- 
trol of a system of traffic lights in an urban network and 
the optimum control of congested transportation sys- 
tems. In chapter 4, Walter Helly reviews applications of 


network theory to the design and operation of traffic 
systems and covers topics such as trip generation and 
distribution and traffic assignment. 

The book uses various mathematical techniques to 
address traffic problems: differential equations and 
calculus (chapter 1); probability and statistics (chapter 
2); control theory, differential equations, and com- 
binatorial mathematics (chapter 3); and graph theory 
and flows in networks (chapter 4). 

Traffic Science is intended for research workers in 
traffic theory and as a reference volume for a graduate 
of an upper division course in traffic theory. 


Railroad Research Bulletin 


Railroad Research Bulletin. Volume 1, Number 1. Fed- 

eral Railroad Administration, U.S. Department of Trans- 

portation. Available from Railroad Research Informatior 
Service, Transportation Research Board. 444 pp. Single 

copies free (subject to availability). 


Almost 1900 abstracts of articles and research reports 
and 200 summaries of research activities covering the en 
tire range of planning, building, maintaining, and operat 
ing rail transportation systems are contained in the sec- 
ond issue of the Railroad Research Bulletin, published 
recently by the Railroad Research Information Service. 


Bulletin is published twice yearly; the first issue was 
ignated Volume 1, Number O, 
RRIS operates within the Transportation Research 

rd of the National Research Council, National Acad- 
y of Sciences, under contract to the Federal Railroad 
ministration, U.S. Department of Transportation, 
The Railroad Research Information Service was 
med to acquire and select information on the plan- 
g, construction, maintenance, and operation of rail 
nsportation systems. The RRIS file contains sum- 
ries of ongoing and recently completed projects and 
tracts of reports and articles that are within the scope 
objectives of RRIS. In addition to acquisition and 
ection, RRIS work includes the classification, index- 
, storage, retrieval, and dissemination of resumés and 
tracts. 
RRIS is 1 of 3 transportation research information 
ices conducted within the National Research Council. 
ie others are the Highway Research Information Ser- 
>e and the Maritime Research Information Service. 
Copies of the Railroad Research Bulletin are available 
no charge while the supply lasts from the Manager, 
ilroad Research Information Service, Transportation 
search Board, 2101 Constitution Avenue, N.W., Wash- 
_ DIG] 20418: 

Future issues of the Bulletin will be available on a sub- 
ription basis. The price of the autumn 1974 issue will 
2 $8.50. 


Urban Planning 
in the 1960s 


A Design 
for Irrelevancy 


Marshall Kaplan 
esign for 
relevancy? 


Urban Planning in the 1960s: A Design for Irrelevancy. 
Marshall Kaplan. M.1.T. Press, Massachusetts Institute of 
Technology, Cambridge 02142. 130 pp. $2.95. 


arshall Kaplan, who is a principal of the San Francisco 
‘m of Marshall Kaplan, Gans, and Kahn, has been called 
he best social planner of the 1960s.” 

In his new book, Kaplan says, ‘‘It can be said that one 
ed not look far for evidence, even if anecdotal, to 
ow that the impact of the planning profession on the 


quality of urban life has been marginal at best and, at 
times, negative. Certainly, 20 years of federal planning 
assistance programs have not visibly built up the plan- 
ning capacity of local governments or improved the 
quality of local life. Indeed, the prime beneficiaries of 
such aid seem to be not local governments or local resi- 
dents, but local and national consultants, 

“Most plans prepared by most city planners have 
failed to pay heed to the many culturally and economi- 
cally determined differences in life-style of residents of 
the nation’s cities and suburban areas. Plans, when 
heeded, have often either led to an allocation of scarce 
resources away from the least advantaged members of 
urban society or, as in urban renewal, had a directly 
negative effect on their lives. Somewhat surprisingly, 
even the more affluent members of society have not 
found their legitimate needs and their observed behavior 
patterns reflected in most community plans.’’ 

The book is organized into 10 chapters, as follows: 
Planning and the Critique of Urban Development; The 
Planner, General Planning, and the City; New Communi- 
ties and Public Policy; Federal Existentialism, Planning, 
and Social Change: The Oakland, California, Task Force; 
Advocacy and Urban Planning; Comments on the Dem- 
onstration Cities Program; The Roles of the Planner and 
Developer in the New Community; Random Thoughts 
on Planning, Problems, and Approaches: Small Cities; 
Model Cities and National Urban Policy: The Relevance 
of Model Cities to General and Special Revenue Sharing; 
and Planning for the People: Human Resources, Prob- 
lems, Needs, and Program Alternatives. 


Metric Manual Available 


Metric Manual. J. J. Keller and Associates, Inc., 145 West 
Wisconsin Avenue, Neenah, Wisconsin 54956. $25.00. 


As the United States prepares for conversion to the 
metric system, J. J. Keller and Associates, Inc., announce 
the publication of the Metric Manual. This is the first 
and only such edition in America; it deals with all es- 
sential metric data relative to the conversion process. 

The deluxe binder edition provides practical back- 
ground information necessary to understand the full im- 
plications of metrication in this country. The manual 
required several years of planning and research and 
parallels the announcements by several major industries 
and organizations to convert to the metric system. 

Ideal for home and business libraries, the Metric 
Manual is published in loose-leaf, three-ring binder 
format. Its contents are History of Measurement, Devel- 
opment of Metrology, U.S. Metric Considerations, Stan- 
dards, Government Agencies, Metric Training, Personal 
Applications, Business Considerations, |ndustrial Foun 
dation, Professional Concerns, Related Organizations, 
Foreign Commerce, Measurement Comparisons, Glossary, 


and Appendix. 
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George P. Howard, editor 


Raymond D. Cohen 
and Alan Buchbinder, 
researchers 


Planning the 
Modern Airport 


Airport Economic Planning. George P. Howard, Editor, 
M.I.T. Press, Massachusetts Institute of Technology, 
Cambridge 02142. 638 pp. $15.00. 


This book, ranging in content from the determination o 
demand for airport facilities to final considerations of 
economic and environmental costs and benefits, is in- 
tended as a compendium of the data and concepts that 
have helped significantly to shape the development of 
airport systems since World War ||. A combination of 
theoretical and ‘‘how-to”’ material, it brings together 
many valuable articles and speeches dealing with the 
technical operations of airport economics and finance. 

The book’s contents follow the general order of eco- 
nomic planning: determination of demand, translation 
of demand into airport facility requirements, revenue 
generation, cost accounting and control, financing, and 
consideration of economic and environmental costs and 
benefits. Though the organization of the book is thus 
progressive, readers with a special interest will find that 
individual chapters, for example, those on capital finan 
ing, stand by themselves. 

Few references are available that are both current an 
comprehensive to students and planners of airport eco- 
nomics, and part of the value of this book is that it lists 
many of the best articles and discussions of the subject 
in one coherent and convenient volume. To close the 
time gap between the preparation of material andits 
publication in book form, the pages were photographed } 
directly from the author's typescript, thus ensuring the | 
currency of the book’s information. 


New Edition 
of Concrete 
Construction 
Handbook 


Concrete Construction Handbook. Joseph J. Waddell, 
Editor. McGraw-Hill Book Company, 1221 Avenue of th 
Americas, New York, New York 10020. 978 pp. $32.50 


Since publication of the first edition of the Concrete 
Construction Handbook in 1968, the technology of con 
crete construction has continued its ongoing evolution, 
in some areas almost dramatically. Construction is basi- 
cally a stable industry, yet in many ways it is a dynamic 
industry. The need to keep abreast of the expansion an 
development of construction practices has made this 
second edition necessary. 

Population and industrial growth, urban expansion, 
environmental limitations, and ecological controls all ar 
indications of the external forces that catalyze, as it 
were, changes in concrete construction practices. An 
example is the impending shortage of natural aggregate 
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irces in urban areas, a shortage brought on in part by 
expansion of residential and commercial develop- 
nts into areas containing potential aggregate deposits. 
ch a shortage will force the industry to develop alter- 
€ sources, possibly synthetic aggregates of some kind. 
anges of this nature quicken the constant evolution of 
nstruction, and future editions of the handbook will 
ort these changes. 

The continued objective of this book is to assist prac- 
Jing construction people in using portland cement and 
ncrete. Extensive revisions have been made in the sec- 
pns on building construction systems, cement handling, 
mping concrete, mixers, and aesthetics. All standards 
d specifications have been reviewed and brought up to 
ite. As pointed out in the first edition, the user should 
eck ASTM or other standards to make sure that the 
est revision is being used. 


ructural Mechanics Computer Programs 


Structural Mechanics Computer Programs: Surveys, As- 
sessments, and Availability. Walter D. Pilkey, Kenneth 
Saczalski, and Harry G. Schaeffer, Editors. University 
Press of Virginia, Box 3608, University Station, Char- 
lottesville. 1105 pp. $20.00. 


his is a unique volume containing critical reviews of 
ructural mechanics computer programs in civil engi- 
ering, mechanical engineering, nuclear engineering, ap- 
ied mechanics, marine engineering, and aerospace engi- 
ering. Forty leading authorities have prepared these 
ibstantive reviews that include a survey of available 
‘ograms, summary of program capabilities, assessments 
/ users, and details of availability. In addition to gen- 
al purpose programs and preprocessors, the review 

@as encompass programs for building analysis and de- 
gn, bridge design, ship structures, structural members, 
ansient response, stability, nonlinear continuum, shock 
ave propagation, plastic analysis, cables, rotating shafts, 
ermal stresses, welding, structural optimization, aero- 
asticity, thick shells, thin shells, composites, creep, 
ismic analysis, fracture mechanics, piping, pressure ves- 
Is, shock and vibration, viscoelasticity, and design of 
nematic systems. 

The book provides a source for engineers to learn 
hat computer programs are available and to assist in 
entifying the proper programs for a particular job. |t 
arts users to the hazards that may be encountered in 
ing these programs. 

In addition to the reviews, the book contains several 
pers discussing computer graphics, future considera- 
ns, and possible means of facilitating the development 
id dissemination of analysis and design programs. 

Many of the contributions were presented at the 1974 
ternational Structural Mechanics Software Symposium 
onsored by the Office of Naval Research and the Na- 
nal Science Foundation. 


New AAPT Proceedings 


Proceedings of Association of Asphalt Paving Technolo- 
gists. Volume 42. AAPT Office, University of Minnesota, 
155 Experimental Engineering Building, Minneapolis, 
Minnesota 55455, 682 pp. $15.00. 


The Association of Asphalt Paving Technologists an- 
nounces the publication of the papers and discussions 
presented at the symposium and technical sessions of its 
1973 annual meeting held in Houston, Texas. Papers 
are authored by acknowledged experts in the field of 
asphalt paving technology and present information and 
data on past studies and current research. 

Papers and discussions deal with mix design methods 
for various types of aggregate gradations, improved 
methods of characterizing asphalts, prediction of equiv- 
alent damage of aircraft loadings on pavements, perfor- 
mance of cement-modified asphalt emulsion mixes, 
evolution of quality control procedures for asphalt mix 
construction, prediction of compaction time for mixes, 
full-depth design in Germany, and statistical variations in 
pavement properties related to thickness design and per- 
formance evaluation of full-depth pavements using pave- 
ment deflections. In addition, 4 papers were presented 
during a symposium on skid resistance. 


Field Testing of Rock 


Field Testing and Instrumentation of Rock. Special Tech- 
nical Publication 554. ASTM, 1916 Race Street, Phila- 
delphia, Pennsylvania. 19103. 188 pp. $18.75 post free. 
(Countries outside United States, Canada, and Mexico 
add 5 percent shipping charges.) 


Field Testing and Instrumentation of Rock, recently 
published by ASTM, indicates that it is becoming more 


apparent that the most meaningful tests on rocks are those 


that are performed on the site. 

New methods of testing have been devised, more ef- 
fective instrumentation has been developed, and new in- 
sight has been generated into the meaning of field mea- 
surements. In the further development of in situ tech- 
niques, it will be necessary for efforts to be closely coor- 
dinated with theoretical developments, finite element 
calculations, and practical applications. This will make it 
possible to bridge some of the gaps that exist among 
laboratory measurements of physical properties, in situ 
behavior, and engineering design. 

The contents include A New Technique for Determin- 
ing the Deformation and Frictional Characteristics of 
In Situ Rock, Interpretation of Plate Loading Test Re- 
sults, Bureau of Reclamation Procedures for Conducting 
Uniaxial Jacking Tests, Reliability of Dilatometer Tests 
in the Determination of the Modulus of Deformation of 
a Jointed Rock Mass, Laboratory Calibration and Field 
Performance of Inclinometers, Site Engineering Indexing 
of Rock, Overview of the Role of Geologic Investigation 
and Rock Property Determination in Fragmentation 
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Field Testing, Optimization of the Design and Use of a 
Triaxial Strain Cell for Stress Determination, A Radio 
Frequency Warning for Early Roof Failure Detection, 
Measurement of In Situ Shear Strength Using the Tor- 
sional Shear Method, and A Simple Method for Estimat- 
ing In Situ Stresses at Great Depths. 

The book is well illustrated. Each chapter is ab- 
stracted and keyword indexed. 


Serviceable Bases From 
Untreated Graded Aggregates 


Proceedings of Conference on Utilization of Graded Ag- 
gregate Base and Subbase Materials. National Crushed 
Stone Association, 1415 Elliot Place, N.W., Washington, 
D.C. 20007. 250 pp. $5.00. 


As the cost of both asphalt and cement continues to 

ris and their availability becomes less and less certain, 
the design of highways, streets, and similar structures 
may be turning back toward traditional flexible pave- 
ments, with loads being supported more through inter- 
particle friction in the base than through cohesiveness or 
slab action. With this in mind, the 3 major aggregate- 
producer associations—National Crushed Stone Associa- 
tion, National Sand and Gravel Association, and National 
Slag Association—sponsored a Conference on Utilization 
of Graded Aggregate Base and Subbase Materials, held at 
Oak Brook, Illinois, during 2 days in late March 1973. 
The 15 speakers explored various aspects of design, ma- 
terials and construction, specifications, production, and 
quality control from a variety of viewpoints. Their re- 
marks, along with recorded informal discussions, have 
been reproduced in the conference proceedings, which 
may be obtained at a cost of $5.00 from F. P. Nichols, 
Jr., National Crushed Stone Association, 1415 Elliot 
Place, N.W., Washington, D.C. 20007, or from one of the 
other associations. 

The same general subject matter will be pursued ina 
slightly different vein on December 9 and 10, 1974, ina 
half-day symposium to be scheduled during ASTM Com- 
mittee Week at the Sheraton Biltmore Hotel in Atlanta. 
Seven papers have been offered dealing with graded ag- 
gregate bases and base materials. They cover compaction 
testing and control, stabilization with waste products, 
implications of certain properties on design, and a simple 
technique for determination of potential strength and 
degradation. These papers are scheduled for publication 
later in ASTM’s Special Technical Publication series. 


NEW NCHRP PUBLICATIONS 


Fatigue Strength of Steel Beams With Welded Stiffeners 
and Attachments 

Subject area: bridge design. National Cooperative 
Highway Research Program Report 147, 85 pp., $4.80. 


. Roadside Safety Improvement Programs on Freeways— 


A Cost-Effectiveness Priority Approach 

Subject areas: transportation administration; trans- 
portation economics; maintenance, general; highway 
safety. National Cooperative Highway Research Progra 
Report 148, 64 pp., $4.00. 


Minimizing Deicing Chemical Use 

Subject areas: maintenance, general; construction an 
maintenance equipment. Synthesis of Highway Practice 
24, 58 pp., $4.00. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Landslide Instrumentation 

5 reports. Subject areas: exploration-classification 
(soils); foundations (soils); mechanics (earth mass). 
Transportation Research Record 482, 51 pp., $1.80. 


Accommodating Utilities in Transportation 
Rights-of-Way 

4 reports. Subject areas: transportation administra- 
tion; land acquisition; highway design. Transportation 
Research Record 483, 28 pp., $1.80. 


Highway Maintenance Equipment and Employee 
Protection 

3 reports. Subject areas: maintenance, general; con- 
struction and maintenance equipment; traffic control 
and operations. Transportation Research Record 484, 
36 pp., $1.80. 


Pavement Design and Continuously Reinforced 
Concrete Pavement Performance 

6 Reports. Subject areas: pavement design; pavemen 
performance; construction. Transportation Research Rei 
ord 485, 80 pp., $2.60. 


Traffic Accident Analysis 

4 reports. Subject areas: highway safety; traffic con- 
trol and operations. Transportation Research Recorcé 
486, 42 pp., $1.80. 


Crime and Vandalism in Public Transportation 

5 reports. Subject areas: urban transportation ad- 
ministration; urban community values. Transportation 
Research Record 487, 55 pp., $2.00. 


Safety Appurtenances 

11 reports. Subject areas: highway design; bridge 
design; highway safety. Transportation Research Recor« 
488, 93 pp., $3.00. 


ghway Capacity and Safety 
3 reports. Subject areas: highway safety; road user 
aracteristics; traffic control and Operations; traffic 


asurements. Transportation Research Record 489, 34 
»., $1.80. 


t-Benefit and Other Economic Analyses of 
‘ansportation 

6 reports. Subject area: transportation economics. 
fansportation Research Record 490, 70 pp., $2.40, 


teractive Graphics and Transportation Systems 
anning 

_7 reports. Subject area: urban transportation sys- 
ms. Transportation Research Record 491, 80 pp., 
8.40. 


it Quality and Environmental Factors 

_S reports. Subject areas: road user characteristics; 
‘ban transportation systems. Transportation Research 
ecord 492, 41 pp., $2.00. 


ransportation Research Information Services 
4reports. Subject area: highway research, general. 
ransportation Research Record 493, 38 pp., $2.00. 


oO order Transportation Research Board publications, 
1eck the appropriate box below and circle the number. 
you wish to receive a copy of the Board’s current pub- 


Publications 1974 

Transportation Research News: 
O Annual Subscription © Single Copy, No. _ 

Transportation Research Record: 482 483 
484 485 486 487 488 489 


490 491 492 493 494 495 


Amount $ 


O Payment enclosed 


Problems in Implementing Roadway Pricing 
5 reports. Subject area: transportation economics. 
Transportation Research Record 494, 35 pp., $2.00, 


Incidents and Freeway Operations 

8 reports. Subject areas: highway safety; traffic con- 
trol and operations; traffic flow; traffic measurements. 
Transportation Research Record 495, 92 pp., $4.00, 


Census Data and Urban Transportation Planning 

Subject areas: traffic measurements; urban transpor- 
tation administration. Special Report 145, 103 pp., 
$3.20. 


Issues in Statewide Transportation Planning 

Subject areas: transportation administration; trans- 
portation economics; transportation planning. Special 
Report 146, 262 pp., $8.00. 


HRIS Abstracts 
Vol. 7, No. 2, June 1974, 219 pp., $5.50. 


lications catalog, check the first box. Mail the coupon 
to Transportation Research Board, 2101 Constitution 
Avenue N.W., Washington, D.C. 20418. 


O Special Report: 145 146 
oO HRIS Abstracts, Vol. 7, No. 2 

O NCHRP Report: 147 148 
O NCHRP Synthesis 24 


O Send bill to address below 


(Orders of $7.50 or less must be accompanied by payment.) 
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THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 
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